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HARRY ALLEN CUNNINGHAM 


geen member of the National Asso- 
ciation for Research in Science Teach- 
ing is selected as the recipient of the Nine- 
teenth Science Education Recognition 
Award. Dr. Harry Allen Cunningham is 
one of the two twenty-odd charter members 
still actively engaged in classroom teaching. 
One by one most of the original charter 
members have reached the age of retire- 
ment, although most of them are busily 
engaged in lecturing, writing, serving as 
visiting professors, consultants, and so on. 
Two charter members not retired fill ad- 
ministrative positions. 

Harry Allen Cunningham was born on a 
farm in Guernsey County near Quaker City, 
Ohio, October 7, 1891. His parents were 
Albert and Susan Evalyn Bond-Cunning- 
ham. ‘The parents’ families on both sides 
were farmers. The father’s family originally 
came from England and Scotland and settled 
in Pennsylvania. The mother’s family came 
from England and Holland and settled in 
Maryland. An only sister Mary Dale 
Cunningham is deceased. 

Professor Cunningham married Anna 
May Strong at Hoopeston, Illinois, August 
21, 1919. The Cunninghams have three 
sons and a daughter. Roger Allen has 
undergraduate and law degrees from Har- 
vard University and is now professor of 
law at the University of Michigan, Ann 
Arbor, Michigan. James Albert graduated 
in engineering from Iowa State University 
and is now employed by the Allen Bradley 
Company, makers of motor control equip- 
ment, as a sales engineer. He lives in 
Hudson, Ohio, and works out of Cleveland. 
John Dale is a graduate of the Dental School 
of Ohio State University. He is now prac- 
ticing dentistry in Chico, California. Janice 


Evalyn has an undegraduate degree from 
Muskingum College, New Concord, Ohio. 
She is now a graduate assistant at Purdue 
University and hopes to complete the re- 
quirements in June for a Master’s degree in 
Home Economics (Textiles). The Cun- 
ninghams have eight grandchildren—four 
boys and four girls. 

In religious affiliation the Cunninghams 
are members of the Methodist Church. 

Professor Cunningham received his grade 
school education in a one-room rural school 
in Guernsey County. His secondary di 
ploma was received from the Muskingum 
Academy (now New Concord High School ) 
in 1912. 
Laude, at Muskingum College, New Con 
cord, Ohio, in 1916. He attended the Uni- 


versity of Chicago during Winter, Spring 


He earned a B.S. degree, Cum 


and Summer terms 1919, Summers 1920, 
1923, and 1925, and Autumn, Winter, and 
Spring terms (half-time), 1926-1927. He 
received an M.A. degree from the Univer- 
sity of Chicago in 1920. He attended 
Teachers College, Columbia University dur- 
ing the year 1929-30 and received a Ph.D. 
degree from Columbia University in 1940. 
Teaching experience includes : 


A. Guernsey County, Ohio, country school, two 
years, 1910-12. 

B. Massillon, Ohio, High School, general sci 
ence and biology, 1916-18. 

C. Paxton, Illinois, High School, Principal and 
science teacher, 1919-22. 

D. University of Kansas, Lawrence, Kansas, 
Assistant Professor of the Teaching of Sci- 
ence, 1922-26. 

E. University of Chicago, Chicago, Illinois, 
methods courses in the teaching of science, 
summers 1924, 1926, and 1927. 

F. University of Chicago, High School, In- 
structor in Chemistry (half-time teaching 
and half-time graduate work), 1926-27. 

; Teachers College, Columbia University, De- 
partment of Natural Science, assistant in 
natural sciences, 1929-30. 


= 
~ 
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H. Kent State College (now Kent State Uni- 
versity), Professor of Biology and Head 
of the Department of Biology, 1927-1959. 
Professor of Biology, 1959: Each sum- 
mer at Kent State University, the Head of 
the Department is required to teach in the 
summer session. 





During World War I, Dr. Cunningham 
served in the U. S. Marine Corps, July 
1918-January, 1920. 

Membership in organizations include: 
Charter member in the National Association 
for Research in Science Teaching, National 
Council for Elementary Science, National 
Science Teachers Association, Ohio Acad- 
samy of Science, Cleveland Regional Council 
of Science Teachers, American Association 
of University Professors, National Associa- 
tion of Biology Teachers, National Educa- 
tion Association, American Association for 
the Advancement of Science, American Sci- 
Association, Phi Delta 
Kappa, and Kappa Delta Pi. 

Professor Cunningham is a Fellow in the 


ence Teachers 


American Association for the Advancement 
of Science and also a Fellow in the Ohio 
Academy of Science. He is listed in Ameri- 
can Men of Science and in Leaders in Edu- 
cation. He graduated Cum Laude from col- 
lege and was a member of Tau Alpha 
Kappa, an undergraduate honor society in 
oratory and debate. Offices held in pro- 
fessional organizations include: National 
Council for Elementary Science (Secretary, 
1935-37 ; Vice-President, 1937-38; Presi- 
dent, 1939-40); American Association of 
University Professor—Kent Chapter (Pres- 
ident) ; Cleveland Regional Council of Sci- 
ence Teachers (Vice-President, 1957-58 ; 
President, 1958-59) ; Section Q (Educa- 
tion) of the American Association for the 
Advancement of Science (Vice-President 
and Chairman, 1958-59). Dr. Cunningham 
was a of the Common Wealth 
Study—a study of the activities of science 
teachers conducted by W. W. Charters. He 
has served on numerous science and educa- 


member 


tion committees. 

Numerous and important have been the 
publications of Dr. Cunningham. His pub- 
lications have been: 
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‘echnical Articles in the Field of Science 
Teaching : 

. “Laboratory Demonstration vs. Individual 
Laboratory Work in Science,” Master’s 
Thesis (unpublished), University of Chi- 
cago, 1920. 

. “Individual Laboratory v. Lecture Dem- 
onstration,” University of Illinois Bul- 
letin, 18:104-07, December 6, 1920. 

.“Technique in Chemistry Teaching,” 
School Science and Mathematics, 22 :356- 
62, April, 1922. 

. “Science Teaching and English Composi- 
tion in the High School,” The Kansas 
Teacher, 17:9-10, June-July, 1923. 

. “Objective Evidence in Science Peda- 
gogy,” The Kansas Teacher, 18:26, April, 
1924. 

. “Laboratory Methods in Natural Science 
Teaching” (I), School Science and 
Mathematics, 24:709-15, October, 1924. 

in Natural Science 
Teaching” (II), School Science and 
Mathematics, 24 :848-51, November, 1924. 

.“Types of Thought Questions in Gen- 
eral Science Textbooks and Laboratory 
Manuals,” General Science Quarterly, 
9:91-95, January, 1925. 

. “Types of Thought Questions in Chem- 

istry Laboratory Manuals,” Journal of 

Chemical Education, 2:167-70, March, 
1925. 

“Teaching How to Study,” School Re- 

view, 33:355-62, May, 1925. 

“A Year in Biology” (1), School Science 

and Mathematics, 25:688-93, October, 

1925. 

“A Year in Biology” (II), School Science 

and Mathematics, 25 :923-26, December, 

1925. 

“A Year in Biology” (III), School Sci- 

ence and Mathematics, 26 :267-71, March, 

1926. 

.“A Year in Biology” (V), School Sci- 
ence and Mathematics, 26:710-15, Octo- 
ber, 1926. 


.“The Teaching of Chemistry,” School 


Science and Mathematics, 26 :26-28, Janu- 
ary, 1926. 

.“The Character and Value of Existing 
Tests for Pupils and Teachers in Gen- 
eral Science,” General Science Quarterly, 
13 :61-69, January, 1929. 

.“The Activities of Science Teachers,” 
Science Education, 14:304-10, Novem- 
ber, 1929. 

.“The Use of Elementary Science Ma- 
terial by Grade Teachers in the Deevlop- 
ment of Intelligent Behavior in Grade 
Pupils,” NCES New Notes, 1:21, 24, 
November, 1924. 

“Rooms, Service, and Furnishings for 
Biology Departments in Teachers’ Col- 
leges,” American School and University, 
Edition 1933-1934, pp. 310-314. 


High School Biology,” 
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Part I, School Science and Mathematics, 
35 :462-67, May, 1935. 

21. “Objectives in High School Biology,” 
Part II, School Science and Mathematics, 
35 :606-12, June, 1935. 

22.“How a National Council of Science 
Teachers Could Encourage, Promote, 
Correlate, and Distribute the Results of 
Research in Science Teaching,” Science 
Education, 19:158-60, December, 1935. 

23.“Curriculum Analysis as a Basis for 
Determining Science Rooms, Service, and 
Furnishings in Teachers’ Colleges,” Sci- 
ence Education, 20 :151-56, October, 1936. 

24. “State High School Scholarship Test in 
Biology,” State Department of Educa- 
tion, Columbus, Ohio, 1942. 

25. “State High School Scholarship Test in 
Biology,” State Department of Educa- 
tion, Columbus, Ohio, 1943. 

26. “State High School Scholarship Test in 
Biology,” State Department of Educa- 
tion, Columbus, Ohio, 1946. 

27.“Lecture Demonstration vs. Individual 
Laboratory Methods in Science—A Sum- 
mary,” Science Education, 30:70-82, 
March, 1946. 

28. “Some Challenging Problems in Teach- 
ing High School Science to Gifted Chil- 
dren,” School Science and Mathematics, 
52 :373-380, May, 1952. 

29.“A Few Significant Factors in the His- 
tory of Science Teaching and the Pos- 
sible Cause and Effect Relationships be- 
tween These Factors and Present Prob- 
lems in Teaching Grade and High School 
Science” (Vice-presidential Address at 
Washington, D. C., December 28, 1958, 
at a session of Section Q of the Annual 
Meeting of the American Association for 
the Advancement of Science, School Sci- 
ence and Mathematics, 59 :518-527, Octo- 
ber, 1959. 


B. Books 

1. Classroom Procedure Tests. University 
Chicago Press, Chicago, 1928 (in col- 
laboration with Douglas Waples). 

2.An Introductory Course in Individual 
and Social Biology for College Students, 
Volume I. (Mimeographed), pp. 259, 
1936. 

3. An Introductory Course in Individual 
and Social Biology for College Students, 
Volume II. (Mimeographed), pp. 411. 
(1937). 

4. Material Facilities Needed in the Train- 
ing of Intermediate Grade Teachers in 
Science. Bureau of Publications, Teach- 
ers College, Columbia University, New 
York, 1940, p. 162. (Doctor’s Thesis). 


Probably the three most significant pub- 
lications of Dr. Cunningham have been his 
doctoral study “Material Facilities Needed 


in the Training of Intermediate Grade 
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Teachers in Science” ; “Lecture Demonstra- 
tion vs. Individual Laboratory Methods in 

Science Education, 30:70-82, 
1946; and “A Few Significant 
Factors in the History of Science Teach- 
ing and the Possible Cause and Effect Rela- 


Science,” 
March, 


tionships Between These Factors and Pres- 
ent Problems in Teaching Grade and High 
Schooi Science,” School Science and Mathe- 
matics, 59:518-527, October, 1959. 

During his teaching career Dr. Cunning- 
ham has helped to educate an estimated 
over three thousand high school and ele- 
mentary grade teachers in science. He has 
also directed the master’s degree studies 
of a number of graduate students. 

Dr. Cunningham briefly summarizes his 
philosophy of education and his contribu- 
tions to education in the following two 
paragraphs : 

When I began my graduate work at the 
University of Chicago in 1919 one had to 
subscribe to two ideas as a vital part of his 
educational philosophy: one was objective 
evidence ; the other was the normal proba- 
bility curve. This early indoctrination con- 
ditioned me along these lines for the re- 
mainder of my life. As a result I never 
could fit in just right with the socialization 
philosophy which hit the schools soon after. 
Intellectual honesty has seemed to me to be 
so important as to rank very high among 
the various factors that go to make up one’s 
educational philosophy. I have found, how- 
ever, that to make such an idea a matter 
of conscience is likely to lead to disapproval 
of, or even ostracism, by many of one’s 
fellows ; on the other hand, to shift gears in 
this matter is rather hard on the soul. 

Il am very hesitant to say that I have 
really made any very significant contribu- 
noteworthy 


tions or reached any very 


achievements. In my earlier days I did 
try to further in every way possible the 
then young movement in Science Education. 
My interest in the movement has been main- 
tained even though my activities in recent 
years have been too dissipated in different 
directions to permit substantial contribu- 
tions to research in the area of science 
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teaching. If I have made any contribution 
locally it has been my attempt to keep the 
bridge wide and short between the two 
parts of the campus—the College of Educa- 
tion and the College of Arts and Sciences. 
I think that maybe I have helped a little in 
this matter. 
of a “middle of the roader’; some people 


In this I have been somewhat 
would call it fence straddling. My willing- 
ness to criticize both colleges has been one 
of my greatest pleasures. I have continually 
criticized the College of Arts and Sciences 
for ignoring almost entirely the research 
that has been done in the field of science 
teaching. In a manner equally vigorous, 
I have criticized the College of Education 
for talking too much about the big ultimate 
social objectives in science education and 
too little about subject matter. 

After teaching possibly one more year 
after this one, I will retire completely. Then 
I hope to paint the house, fix a spout that 
is dangling, trim the shrubbery, roof the 
garage, do considerable reading, maybe 
write a little, and make another trip to 
California to see John and his family. By 
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that time Janice will be living in Texas, 
so Mrs. Cunningham and I just might take 
a little trip down to Texas. 

The Cunninghams reside at 227 North 
Depeyster Street, Kent, Ohio. 

Altogether, Dr. Cunningham’s contribu- 
tions to science education have been exten- 
sive and outstanding. This is true whether 


one evaluates his contributions from the 
standpoint of his writings, his services as 
an officer in a number of science organiza- 
tions, his excellence in classroom teaching, 
or as head of a science department in a 
university over a period of some thirty-two 
years. Loyalty to high professional ideals, 
integrity in thinking and research, a high 
sense of responsibility to his students and 
colleagues, and an innate personal and pro- 
fessional modesty, truly characterize this 
charter member of the National Association 
Num- 


bered among the all-time greats of science 


for Research in Science Teaching. 


education, it is an honor to award Dr. Harry 
Allen Cunningham the Nineteenth Science 
Education Recognition Award. 


CLARENCE M. Pruitt 





BOOK REVIEWS 


Cotsy, C. B. America’s Natural Wonders. New 
York (210 Madison Avenue): Coward-Mc- 


Cann, Inc., 1956. 48 P. $2.00. 
America’s Natural Wonders tells about 
strange forests, mysterious caverns, amazing 


formations. There’s the Grand Canyon, Rain- 
bow Bridge, the Great White Throne, Carlsbad 
Caverns, Crater Lake, Cleopatra’s Needle, 
Shiprocks, Devil’s Tower, Devils Postpill, the 
Sequoyas, Texas Lighthouse, Dry Falls, Old 
Faithful, Yosemite Falls, Death Valley, Mount 
Whitney, Petrified Forest, Florida Everglades, 
Echo River, Worlds Largest Glacial Pothole, 
Bryce Canyon, and The Great Stone Face—in 
magnificent photographs and text comment. 
Truly ‘tis America the Beautiful. 

Here’s a beautiful book for the school library 
—any level. 


LenskI, Lois. San Francisco Bay. Chicago (333 
East Lake): J. B. Lippincott Company, 1955. 
176 P. $3.00. 

Felix and his younger sister Mei Given lived 
in San Francisco’s Chinatown. 
and unhappy for he missed the old life and 
friends of Alameda. Mei Given adjusted her- 
self much more readily. Finally after an acci- 
dent he decided to go back to Alameda to live. 


Felix was lonely 


Here he soon discovered new views that helped 
him to become adjusted to life in Chinatown 
and to see San Francisco as his real home 
for the future. 

This is one of many delightful regional books 
written by Miss Lenski, suitable for 8-12 year 
olds. This book portrays and gives a deeper 
appreciation of life among the Chinese-Ameri- 
cans in Chinatown—the people, their habits, cus- 
toms, and philosophies, how parents bring up 
their children, Chinese schools, and so on. It 
portrays both the parents and children as having 
made an excellent adjustment to the American 
way of life. It shows San Francisco as a unique, 
truly delightful American city. 


Marino, Dororpy. The Song of the Pine Tree 
Forest. Chicago (333 East Lake): J. B. Lip- 
pincott Company, 1955. Unpaged. $2.00. 
Johnny, Francie, and Davy lived with their 

parents on a farm beside a mountain. Here 

they could hear a tune from far away that 
they called The Song of the Pine Tree Forest. 

One day they wandered up the mountain and 

found out who was responsible for the tune 

they had heard so often. The book is charm- 
ingly illustrated. The illustrations will appeal 
to 3 to 6 year-old children. 


4, No. 1 


Texas, 
ht take 


North 


ntribu- 
exten- 
vhether 
ym the 
‘ices as 
ganiza- 
aching, 
it in a 
rty-two 
ideals, 
a high 
its and 
id pro- 
ze this 
ciation 
Num- 
science 
Harry 
Science 


UITT 





helped 
inatown 
1 home 


1 books 
12 year 
deeper 
-Ameri- 
ts, cus- 
ing up 
on. It 
having 
merican 
unique, 


ie Tree 
B. Lip- 
$2.00. 


h their 

Here 
iy that 
Forest. 
in and 
ie tune 
charm- 
appeal 


t 


‘ 


DISTINGUISHED SERVICE IN SCIENCE EDUCATION * 
ELLswortH S. OsourNn 
Specialist for Science 


Office of Education, Department of Health, 


¥ has been my privilege to be a member 
of this rather venerable organization since 
its founding and to know personally each 
of those, except one, whom we honor today. 

It is fitting and proper that we pause for a 
bit, to pay tribute to the men and women 
who, through service to this organization, 
have served well the cause of the profession 
of science education. Many of those whom 
we will honor today are stalwart landmarks 
in the history of education in America. 

To them has fallen the mantle of carrying 
forward the work of a profession which was 
new born when this organization was 
founded. From their pioneer work a sturdy 
adolescent grew, and then came of age as 
the importance of science in the lives of 
people assumed the role it plays today. 

Over the 31 years of the life of N.A.R.S.T. 
we have had 26 men and women who have 
led the organization in the distinguished 
work which it has done in the cause of 
science education. If you scan the list of 
names you will not find a single one who has 
not, and who is not still, loyal to the ideals 
and principles set forth by the founders. 
Among them is not a single one that has 
wavered from the purpose of research in 
science education to seek some glory or 
recognition in other fields or with other 
organizations that seemed more attractive. 

Seven of our honored presidents have 
passed on to a deserved and honored rest. 
Among these are some of the “sturdiest 
oaks” of our generation in science education. 

W. L. Eikerberry—1928-30—Our president for 
the first three terms. A kindly and loveable per- 
son who was perhaps the father of the organiza- 
tion for he carried the ball in those early days 
and assumed responsibility for calling the first 
meeting after the clandestine luncheon table dis- 


cussion where the N.A.R.S.T. was born as an 


idea. 


* Remarks made at Annual Luncheon in honor- 
ing former Presidents of the National Association 
for Research in Science Teaching, Hotel Dennis, 
Atlantic City, New Jersey, February 21, 1959. 
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Washington, D. C. 


Elliot R. Downing—1931-32 
ident—a truly great scientist and a distinguished 
science teacher. Quiet, serious, scholarly, digni- 
fied and a man of great character 
plain but a formidable person in debate or dis- 
cussions. Pioneer in science education research 
and in his work on critical thinking. 

Archer W. Hurd—President in 1935—A 
lific and careful researcher in science education 
a warm and close friend who gave much to our 
field. 

Walter G. Whitman—1937 
New England stock he was 
guided the Association in a troubled time. Great 
teacher, able writer and founder of the General 
Science Quarterly which later became Science 
Education. 

Otis W. Caldwell—1940—Scientist, teacher, au- 
thor and friend. He was my first teacher in this 
field. He discovered and nurtured others whose 
names have become well known—Glenn, Pieper, 
Noll, Hurd, Finley, Bingham and others. He 
was a scholarly man, dignified of manner and the 


Our second pres- 


simple and 


pro 


Hewn from sturdy 


one who wisely 


friendly counsellor. 

Harry A. Carpenter—1941—Able classroom 
teacher, distinguished scholar in the field of 
chemistry, one of the first city supervisors ir 
Rochester, New York, where he established a 
nationally known science program. Author and 


writer and the pioneer of radio instruction in 
science. 

Joe Young West—1949—Among all of the 
past presidents, Dr. West is the only one whom 
I did not know personally. He was an able 


teacher and a distinguished author. 

To the memory of these men may we say 
“well done” and in tribute to their lasting 
contributions to science education may we 
pause for a moment as we honor them? 


Francis D. Curtis—1933—One of the stalwarts 
and all-time greats in science educatior research, 
great teacher counsellor and devoted friend. To 
Francis Curtis we are indebted for his summaries 
and digests of research in the field, for turning 
out some of the finest people who are current 
leaders, for pioneering research in problem solv- 
ing, science principles, the vocabulary of science 
and other areas. He was a true scholar of sci- 
ence education and dedicated to it as a profession. 

Ralph K. Watkins—1934—Author, teacher and 
science-teacher, educator, and one of the early 
science education researchers into teaching by the 
project method and scientific attitudes. Dr. Wat- 
kins served on the committee that prepared the 
3lst Yearbook and was a major contributor to 
the 46th Yearbook. I first knew Ralph Watkins 
in late 1923 when as a young science teacher | 
went to Missouri. At that time I became asso- 
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ciated with him in a project which revised the 
state course of study in General Science. Over 
the years we have maintained a deep friendship. 
I am pleased to have the honor of presenting to 
him this award for distinguished service. 

Gerald S. Craig—1936—Great teacher, scholar, 
writer and the pioneer of elementary science in 
America. His eminent work in this field together 
with his voluminous and penetrating writing, have 
brought world-wide recognition to him and honor 
to this Association. It has been my great privi- 
lege to know him and to work closely with him 
on projects and thus to admire the fineness of 
quality and personal friendship which are his. 
He, with Francis Curtis, had the great distinction 
of serving on both the 1931 and 1946 Yearbook 
Committees. Two documents which have proven 
to be land marks in their influence on science 
education in America. I am honored, Geri, to 
present to you this recognition of your distin- 
guished service to science education. 

Hanor A. Webb—1938—The “grand old man” 
of science education. Pioneer researcher, scholar, 
writer, wise counsellor and diplomat. During 
the earlier and more turbulent days of N.A.R.S.T. 
he proved, on many occasions, to be the one who 
could spread just the right amount of sweet oil 
on troubled waters. His writings have been pro- 
lific and he is especially engraved in our mem- 
ories for his little weekly magazine Current Sci- 
ence which he so long produced. 

S. Ralph Powers—1939—Dean Emeritus of 
science educators in America, scholar, writer, 
counsellor, great teacher and friend. His emi- 
nent writing, clear thinking and gentle hand have 
done much to elevate our profession to its present 
position and to bring lasting prestige to this asso- 
ciation. To enumerate the many present genera- 
tion greats who came from his tutelage or to at- 
tempt to list the influential writings, would be 
impossible in the short time we have to pay our 
highest tribute to Ralph Powers. 

He sired the major concept-science generaliza- 
tion idea which has revolutionized the thinking of 
science teachers and curriculum workers in 
America. He was the chairman of the 3lst Year- 
book Committee and for ten years was the 
guiding light of this association as its first Ex- 
ecutive Secretary. He has won deserved inter- 
national acclaim and for me it is an honor to 
present this recognition for his multitude of dis- 
tinguished services. 

Guybert P. Cahoon—1942—Every association 
must have its “men of the soil” those who labor 
in the byways and who fashion in metal. More 
than anyone I know Guybert Cahoon has influ- 
enced science education in his quiet, modest, un- 
assuming manner both by his original thinking on 
the practical day to day problems of the classroom 
science teacher and more especially by translating 
this thinking into a form where it functions in the 
training of young teachers. His influence as a 
pioneer in this important and neglected area of 
science education, will long be remembered. 

Florence G. Billig—1943-1944-1945.—To Miss 


3illig I would wish to pay a very special tribute. 
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She was one of the early workers in the area 
of elementary science and has followed through 
the years to a career as teacher and teacher edu- 
cator. Her service to our profession has been 
distinguished. But more important, she was the 
first woman elected to membership in this organ- 
ization, and was the first women to be elected 
president, an office which she filled with distinc- 
tion during the troublesome years of the 2nd 
World War. As Secretary of N.A.R.S.T. at the 
time, I can testify personally to the devoted and 
unstinting service which she rendered to educa- 
tion in America. We are honored to be able to 
award this token of our esteem. 

C. L. Thiele—1946—Mr. Thiele, now retired 
and living in California, served many years as 
coordinator for science and mathematics in the 
public schools of Detroit, Michigan. A position 
which he carried with great distinction. He was 
a quiet, unassuming person whose opinion was 
respected and who contributed much to the early 
years of N.A.R.S.T. 

Earl R. Glenn—1947—I first became acquainted 
with Mr. Glenn in 1920. He was my teacher and 
perhaps one of the strongest influences that 
guided me into this area. Pioneer teacher and 
teacher educator, scholar, writer and defender 
of the faith. Over the years no one has been 
more dedicated, and loyal to scholarly research in 
science education and no one has been a more 
staunch proclaimer of the importance of science 
in American schools. His influence in science 
education as witnessed only by his prolific and 
penetrating writing will long be felt in American 
education. It is with a great deal of personal 
gratitude that I present this award for distin- 
guished service. 

Ira C. Davis—1948.—In this presentation for 
distinguished service in science education I am 
again motivated by a warm personal friendship 
over many years. Ira Davis has had a profound 
influence on science education in America. Aside 
from a career as teacher educator at the Univer- 
sity of Wisconsin, he has served on numerous 
National Committees, and other bodies. It was 
under his able guidance that the Science Section 
of the N.E.A. gained national stature. It was 
his leadership that in the early 40’s produced 
from that organization a series of publications on 
science education that today stand as landmarks. 
His textbooks are known and used in many of 
the schools of the nation. Ira, we are proud to 
present to you this tribute for a career of most 
distinguished service to 
America. 

N. Eldred Bingham—1950—Ned Bingham has 
made his mark on the scroll of science education 





science education in 


through many years of dedicated service as 
teacher, textbook author, writer and _ teacher 
educator. Recently as Professor of Science Edu- 


cation at the University of Florida he is continu- 
ing the fine work begun earlier as science teacher 
at the Lincoln School in New York, Teachers 
College, and Northwestern University. This 
award for distinguished service to science educa- 
tion is highly merited. 
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Betty Lockwood Wheeler—1951-1952—To this 
charming lady eoes the distinction of having been 
the second of sur colleagues of the fair sex to be 
elected to the presidency of this organization. 
She served N.A.R.S.T. with a rare distinction 
through two years as she has on many national 
committees and other organizations. The pre- 
eminent contributions in health science and health 
education, which have come from her keenly 
analytical mind have together with her many 
other professional contributions merited this 
award for distinguished service. 

J. Darrell Barnard—1953—As author, writer 
and teacher educator Darrell Barnard has won a 
place of high esteem in the field of science educa- 
tion. As an early researcher into the perplexities 
of problem solving he has contributed much. He 
has continued his contributions to this, and other 
problems, in the eminently skillful direction 
which he brings to others doing research under 
his guidance. He is continuing his leadership 
currently as the chairman and editor of the 
forthcoming 60th Yearbook of the National So- 
ciety for the Study of Education which is again 
devoted to science education. It is a distinct 
privilege for me to be able to present this award 
to Dr. Barnard. 

George Greison Mallinson—1954—No one on 
the current scene in science education could hope 
to aspire to the versatility of George Mallinson. 
Textbook author, able researcher, speaker, edi- 
tor, teacher educator and sometime of Dean of a 
Graduate School of Education. His keenly analy- 
tical and critical mind together with his many 
and varied contributions to science education have 
merited far beyond my ability to describe, this 
award for distinguished service. 

Kenneth E. Anderson—1955—Here is another 
example of an excellent science teacher whose 
eminent abilities and contributions were the cause 
for another able Dean of a School of Education. 
Fortunately for science education he did not for- 
sake his first love when he assumed the role of an 
administrator but continues year after year to 
find time to make significant research contribu- 
tions. His thoughtful and careful work in re- 
search has won high acclaim not only from us, 
his co-workers, but from others as he is cur- 
rently the President-elect of the American Edu- 
cational Research Associates. Ken, I am happy 
to be the one permitted the honor to say—well 
done—and to give to you this award for dis- 
tinguished service to science education. 

W. C. Van Deventer—1956—Dr. Van Deventer 
has over many years made many worthy con- 
tributions to the research literature of science 
education. As a teacher of teachers he is pre- 
eminent in his field and as a classroom teacher he 
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is a master as I can testify from several who 
have taken his courses. One of Bill Van De 
venter’s least heard of yet most significant con 
tributions has been the loyal and devoted service 
which he has given to this association over many 
years. Bill, I am happy to present this award to 
you for many years of distinguished service to 
science education. 

Waldo W. E. Blanchett—1957—In a quiet and 
unassuming way Waldo Blanchett, another science 
teacher turned Dean, has made fine contributions 
to science education on the National, State and 
local levels. It is about this last which I wish to 
note this especial service. It has been my privi- 
lege to work with Waldo on the State Curriculum 
Revision Committee in Science in Georgia over the 
past three years. He is esteemed and revered 
among both the scientists and science teachers of 
this state for the wisdom and scholarship which 
he brings to his many responsibilities. Waldo, it 
is with keen personal pride that I am privileged 
to present you this recognition for distinguished 
service to science education. 

Nathan S. Washton—1958—It was not long 
after Nate Washton appeared on the science edu- 
cation scene until his unusual talents and _ his 
unrelenting devotion to duty won him the respect 
of his colleagues and later the election to the 
presidency of N.A.R.S.T. His versatility and 
his wise judgment have made his leadership and 
contributions to this association of pre-eminent 
value. Nate, we are proud to present to you this 
reward for your distinguished service. 

Thomas P. Fraser—1959—I am not quite sure 
as of this moment whether or not I am speaking 
in the past tense or the present tense for I am 
not certain at just what moment now the presi- 
dency passes on to Vaden Miles. But there need 
be no hesitancy in acclaiming the fine leadership 
which Tom Fraser has given to N.A.R.S.T. over 
the past year and for the service which he will 
render in the future. Only when you have the 
opportunity of observing one operate in his own 
ball park can you speak with full assurance. This 
I have done with Tom and I was able to see the 
high respect with which he is held by his col- 
leagues and students. He is giving distinguished 
service to science education both in the present 
tense and in the past tense. I am confident that 
it will be even more so in the future. Tom, it 
is indeed an honor for me to present you this 
award as one of those who have contributed a 
distinguished service to science education, 


And now may we have a rising vote of 
appreciation to all of these whom we have 
today so proudly and justly honored. 
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PROGRAM OF THE THIRTY-SECOND ANNUAL MEETING OF 
THE NATIONAL ASSOCIATION FOR RESEARCH IN 
SCIENCE TEACHING 


HOTEL DENNIS, ATLANTIC CITY, NEW JERSEY 


FEBRUARY 18, 19, 20, AND 21, 1959 


OFFICERS OF THE ASSOCIATION 
1958-1959 
President, Tuomas P. Fraser, Morgan 
State College, Baltimore, Maryland 
Vice-President and Program Chairman for 
1959, VapEN W. Mies, Wayne State 
University, Detroit, Michigan 
Secretary-Treasurer, CLARENCE M. PRrvu- 
1TT, University of Tampa, Tampa, 
Florida 
Executive Committee, PRESIDENT; VICE- 
PRESIDENT; SECRETARY-TREASURER; 
CLARENCE H. Boeck, University of 
Minnesota; Minneapolis, Minnesota; 
NATHAN S. WASHTON, Queens College, 
Flushing, New York 
Program for February 21 Arranged by 
ArNoLp M. Lanti, Western Washing- 


ton College, Bellingham, Washington 


WEDNESDAY, FEBRUARY 18 

10:00 A.M.-11:45 A.M. Executive Committee, 
The Studio 

12:30 P.M. Luncheon Smorgasbord, Fjord Room 
2:00 P.M.-4:30 P.M. Executive Committee, The 
Studio 
1. Progress Report and Report on Plans for the 
Future: 

. Reprint of Francis D. Curtis’ “Digests of 
Investigations in the Teaching of Science,” 
Nathan S. Washton, Queens College, 
Flushing, N. Y. 

.“Fourth Digest of Investigations in the 
Teaching of Science,” Kenneth E. Ander- 
son, University of Kansas, Lawrence 

-. “Fifth Digest of Investigations in the 
Teaching of Science,” George G. Mallin- 
son, Western Michigan University, Kal- 
amazoo 

.Committee on the Seventh Annual Re- 
view of Research in Science Teaching, 
Edward K. Weaver, Co-Chairman, At- 
lanta University, Atlanta, Ga. 


r 


2. Other Business 


6:00 P.M. Informal Seafood Dinner for NARST 
Members and Guests, Hackney’s 
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8:00 P.M. Committee Meetings, The Studio 
1. Executive Committee 
2. Committee on Needed Research in Science 
Education, William C. Van Deventer, Chair- 
man, Western Michigan University, Kala 
mazoo. 


THURSDAY, FEBRUARY 19 
8:30 A.M.-9:15 A.M. Registration and Coffec 
Hour, Garden Lounge 
:15 A.M.-11:45 A.M. Investigations and Re 


search Papers, Garden Lounge 


Chairman: Milton O. Pella, University of Wis- 
consin, Madison 


1.“A Comparison of Inductive and Deductive 
Methods of Teaching High School Chemis- 
try,” Sister Ernestine Marie, Sisters of Char 
ity, Halifax; Saint Patrick’s Convent, Que- 
bec, P. Q. (Paper read by title) 

2.“Elementary Science in Connecticut, 1850 
1900,” Louis I. Kuslan, New Haven State 
Teachers College (15 min.) 

3. “Watch Your Language,” Mervin E. Oakes, 
Queens College, Flushing, N. Y. (15 min.) 
4. “Responsibilities of Those Participating in 
the Training of Secondary School Science 
Teachers in the Pacific Northwest,” John S$ 
Shrader, Central Washington College, Ellens- 

burg (15 min.) 

“A Comparative Study of Achieving and 

Under-Achieving High School Boys of High 

Intellectual Ability,” Edward Frankel, Bronx 

High School of Science, New York (15 min.) 

». “The Status of Science Education in the High 
Schools of Ohio,” Charles L. Koelsche, Spe- 
cialist for Secondary School Science, U. S 
Office of Education (20 min.) 

7.“What Do Our Schools Mean by Conserva 
tion Education?” Martha E. Munzer, Re 
search Assistant, the Conservation Founda- 
tion, New York (20 min.) 

8.“The Effectiveness of the Encyclopaedia 
Britannica, Harvey White Physics Films in 
the Teaching of High School Physics,” Mil 
ton O. Pella, University of Wisconsin (20 
min. ) 

9. Questions (15 min.) 


:15 P.M.-3 :30 P.M. Papers by Invitation, Garden 
Lounge 


un 


—_ 


Chairman: Vaden W. Miles, Wayne State Uni 
versity, Detroit 


1. “Continental Classroom: Evaluation Pro- 
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gram,” Edwin P. Adkins, National Coordi- 
nator, Continental Classroom (45 min.) 
“The Crisis in Science Education Research,” 
Ellsworth S. Obourn, Specialist in Secondary 
School Science, U. S. Office of Education 
(45 min. ) 

“What Action Must NARST Take to Meet 
the Crisis?” William C. Van Deventer, West- 


ern Michigan University, Kalamazoo (45 
min. ) 
5 P.M.-5:15 P.M. Unresolved Issues and 


problems in Science Education Research 


. Discussion—Group 1, Garden Lounge 


Chairman: John Woodburn, The John Hopkins 


University, Baltimore, Maryland 


Recorder: Margaret McKibben, National Sci- 


ence Teachers Association, Washington, D. C. 


Discussion—Group II, Card Room 
Chairman: Herbert A. Smith, University of 


Kansas, Lawrence 


Recorder: Mervin E. Oakes, Queens College, 


Flushing, New York 


. Discussion—Group III, The Studio 


Chairman: J. Darrell Barnard New York Uni- 


Recorder: W. Edgar Martin, U. 


versity, New York 
S. Office of 
Education, Washington, D. C. 


00 P.M. Discussion Groups Continued, Same 


Room 
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w 


0 A.M.-10:00 A.M. 


‘o-Chairmen : 


FRIDAY, FEBRUARY 20 


Seventh Annual Review 
of Research in Science Education, Garden 
Lounge 

Edward K. Weaver, Atlanta 
University, Atlanta, Georgia, and Ellsworth 
S. Obourn, Specialist for Science, U. S. 
Office of Education, Washington, D. C. 

. Elementary Level (30 min.), Betty Lock- 
wood Wheeler, Central Michigan College, 
Mt. Pleasant 

. Secondary Level (30 min.), Margaret Mc- 
Kibben, Naiional Science Teachers Associa- 
tion, Washington, D. C. 

College Level (30 min.), John H. Woodburn, 
The Johns Hopkins University, Baltimore, 
Maryland 


10:15 A.M.-11:45 A.M. Investigations and Re- 


search Papers, Garden Lounge 


Chairman: Waldo W. E. Blanchet, Fort Valley 


1 


State College, Fort Valley, Georgia 
.“Problems in Semantics of Importance in 
Science Teaching,” Albert F. Ejiss, State 
Teachers College, Indiana, Pa. (15 min.) 
.“The Development. and Present Status of 
School Science Fairs,” Charles F. Beck, Jr., 
Mt. Lebanon High School, Pittsburgh, Pa. 
(15 min.) 

.“Results of Three Experimental Studies 
Aimed at Testing Korzybskian Principles,” 
Thomas M. Weiss, Arizona State University, 
Tempe (20 min.) : 

. “Principles of Alternating Current for the 
College Physics Course for Prospective Sci- 
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ence Teachers,” R. M. Helms, East Carolina 
College, Greenville, North Carolina (20 min.) 
“Problem Solving Techniques in Teaching 
Secondary School Physics,” Peter Dean, 
Wayne State University, Detroit, Mich. (20 
min. ) 


:15 P.M.-3:00 P.M. Investigations and Research 


Papers, Garden Lounge 


Thomas P. Fraser, Morgan State 
College, Baltimore, Maryland 

“The Academic and Teaching Backgrounds 
of Secondary Science Teachers in the State 
of Ohio,” Charles L. Koelsche, U. S. Office of 
Education, Washington, D. C. (20 min.) 


. “Reactions of Science Educators to Certain 


Published Science Education Findings,’ Ed- 
ward K. Weaver, Atlanta University, At- 
lanta, Georgia (20 min.) 


. “Dreyfus Program for the Improvement of 


Science Teaching in New Jersey Secondary 
Schools,” Irwin H. Gawley, New Jersey 
State Teachers College, Montclair, N. J., and 
Fred T. Pregger, New Jersey State Teachers 
College, Trenton, N. J. (20 min.) 


. “A Comparison of Two Methods of Teaching 


College Biology: Lecture and Principle- 
Unit,” Luther Colyer, The College of Em- 
poria, Emporia, Kansas (20 min.) 


. “The Preparation Needed by Science Teach- 


ers in Community Colleges,’ Nathan S. 
Washton, Queens College, Flushing, N. Y. 
(20 min.) 

“Some Characteristics of Honors Section Stu- 
dents in Natural Science at a State Univer- 
sity: A Follow-Up,” (paper read by title) 
Irvin J. Lehmann, Michigan State University, 
East Lansing 


:15 P.M.-5:15 P.M. Business Meeting, Garden 


Lounge 


Chairman: Clarence H. Boeck, University of 


—_ 


N 


Ww 


4. 


un 


. Relationships 


Minnesota, Minneapolis 


. Review of the Activities of the Association, 


Thomas P. Fraser, President, N.A.R.S.T., 
Morgan State College, Baltimore, Maryland 
with the National Science 
Teachers Association, Herbert A. Smith, 
President, N.S.T.A., University of Kansas, 
Lawrence 


. Relationships with the American Association 


for the Advancement of Science, George G. 
Mallinson, Western Michigan University, 
Kalamazoo, and John R. Mayor, Director 
of Education, A.A.A.S., Washington, D. C. 


. Relationships with the American Association 


of Colleges for Teacher Education, Thomas 
P. Fraser, Morgan State College, Baltimore, 
Md., Vaden W. Miles, Wayne State Univer- 
sity, Detroit, Mich. 


. Relationships with the U. S. Office of Educa- 


tion (including the National Defense Act of 
1958), Ellsworth S. Obourn, Office of Edu- 
cation, Washington, D. C. 


. Relationships with the Council of Elementary 


Science International, Willard Jacobson, 
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FEBRUARY, 1960] PROGRAM OF 


President, C.E.S.I., Teachers College, Co- 

lumbia University, New York, N. Y. 

. Report of Committee on Educational Trends, 
Abraham Raskin, Co-Chairman, Hunter Col- 
lege, New York, N. Y., Jerome Metzner, Co- 
Chairman, Bronx High School of Science, 
New York, N. Y. 

. Report of Publications Committee, Ellsworth 
S. Obourn, Co-Chairman, U. S. Office of 
Education, Washington, D. C., Nathan 
Washton, Co-Chairman, Queens College, 
Flushing, N. Y. 

. Report of the Committee on Needed Research 
in Science Education, William C. Van De- 
venter, Chairman, Western Michigan Uni- 
versity, Kalamazoo 

10. Reports of Special Committees 

11. Report of Secretary-Treasurer, Clarence M. 

Pruitt, University of Tampa, Tampa, Florida 

12. Report of Election of Officers for 1959-60 

13. New business 


8:00 P. M. Next Steps for N.A.R.S.T., Garden 
Lounge 


“I 


Co 


= 


Reports by the Recorders of the Group Discus- 
sions on February 19; Unresolved Issues and 
Problems in Science Education Research 


Chairman: S. Ralph Powers, President of 
N.A.R.S.T., 1939, Professor Emeritus, Teach- 
ers College, Columbia University, New York, 
N. Y. 

Group I, Margaret McKibben, N.S.T.A., Wash- 
ington, D. C. 

Group II, Mervin E. Oakes, Queens College, 
Flushing, N. Y. 

Group III, W. Edgar Martin, U. S. Office of 
Education, Washington, D. C. 

Summary: Edward K. Weaver, Atlanta Univer- 

sity, Atlanta, Georgia 

Open Discussion 


SATURDAY, FEBRUARY 21 


Joint Meeting of the Council of Elementary 
Science International and the National Asso- 
ciation for Research in Science Teaching 


8:30 A.M.-9 :00 A.M. Registration, Garden Lounge 
9:00 A.M.-10:30 A.M. Investigations and Re- 
search Papers, Garden Lounge 


Chairman: Willard Jacobson, President 
C.E.S.I., Teachers College, Columbia Uni- 
versity, New York, N. Y. 

. “Acquiring Knowledge and Attaining Under- 
standing of Children’s Scientific Concept De- 
velopment,” John Garone, New York City 
Public Schoois, New York 
“Considerations In Selecting, Developing and 
Validating Experience Units in General Biol- 

ogy for Prospective Elementary Teachers,” 

John Syrocki, State University Teachers 
College, Brockport, N. Y. 

.“The Teaching of Science in Elementary 
Schools by Recent Graduates of Atlantic 
Christian College as Related to Their Prepa- 
ration,” J. P. Tyndall, Atlantic Christian 
College, Wilson, N. C. 

.“A Plan for a Professionally Treated Course 


ry 


tp 


w 


> 
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in General Science Centered Around Persist- 
ent Life Situations for Use at Wayne State 
University with Prospective Teachers of 
Junior High School Science,” Frank Youk- 
stetter, Wayne State University, Detroit, 
Michigan. 

“Using a Checklist to Evaluate Elementary 
School Science Programs,” Evan C. Richard- 
son, New Jersey State Teachers College, 
Newark, N. J. 

. “The Effectiveness of a Television Series in 
Improving an Elementary School Science 
Program, William Reiner, Board of Educa- 
tion of the City of New York, New York 


11:00 A.M.-12:00 A.M. Implications of Research, 
Garden Lounge 


un 


Chairman: Willard Jacobson 

1. “Implications of Research for the Prepara- 
tion of Primary Teachers,” Clark Hubler, 
Wheelock College, Boston, Massachusetts 

2.“Implications of Research for the Prepara- 
tion of Intermediate Teachers,’ Clarence 
3oeck, University of Minnesota, Minneapolis 

3. “Implications of Research for the Preparation 
of Junior High School Teachers,” Herbert A. 
Smith, University of Kansas, Lawrence 

12:15 P.M.-2:00 P.M. Luncheon (Honoring the 

Twenty-Six Presidents of N.A.R.S.T.), 
Ozone Room 

Speaker: Randall M. Whaley, Executive Di- 
rector, Advisory Board on Education, Na- 
tional Academy of Science—National Re- 
search Council, Washington, D. C. 

Subject: “New Demands on Research in Sci- 
ence Education” 


:15 P.M.-3:45 P. M. Concurrent Discussion 
Groups 


to 


Topic: What Preparation Helps the Teacher 
Teach for Pervasive Objectives? 

Group I, Garden Lounge 

Leader: Brenda Lansdown, Brooklyn College, 
New York 

Recorder: James Perlman, San Francisco State 
College, San Francisco, Calif. 


Group II, Card Room 

Leader: William Rogers, Classical High 
School, Lynn, Mass. 

Recorder: John Schrader, Central Washington 
College of Education, Ellensburg 


Group III, The Tent 

Leader: Helen Challand, National College of 
Education, Evanston, IIl. 

Recorder: Robert Werher, Teachers College, 
Columbia University, New York 

Group IV, The Studio 

Leader: Charles Prewitt, Willimantic State 
Teachers College, Willimantic, Conn. 

Recorder: Harold Tannenbaum, State Uni- 
versity of New York, New Paltz 


00 P.M.-5:00 P.M. Reports of Discussion 
Groups by Recorders, Garden Lounge 


+ 


Chairman: Willard Jacobson 








OFFICIAL MINUTES OF THE THIRTY-SECOND ANNUAL 
MEETING OF THE NATIONAL ASSOCIATION FOR 
RESEARCH IN SCIENCE TEACHING 


Hotet DENNIS, ATLANTIC CiTy, NEW JERSEY 
February 20, 1959 


— President of the Na- 
tional Association for Research in Sci- 
ence Teaching, Thomas P. Fraser, pre- 
sided at the business meeting. He made a 
report on the activities of the Association 
during the past year (see report in this is- 
sue of Science Education). Dr. George 
Griesen Mallinson made his annual report 
on the activities of the Cooperative Com- 
mittee of the American Association for the 
Advancement of Science. (See report in 
this issue of Science Education.) Dr. 
Vaden W. Miles next made a report on 
American Association of Colleges for 
Dr. Her- 


bert A. Smith made a report on relation- 


Teacher Education relationships. 


ships with the National Science Teachers 
Association. 

A report was made by Dr. Ellsworth S. 
Obourn on relationships with the U. S. 
Dr. Harold S. Spiel- 
man made a report (in the absence of Drs. 
Abraham Raskin and Jerome Metzner— 
Co-chairmen) for the Committee on Edu- 


Office of Education. 


cational Trends. (See report in this issue 
of Science Education.) Dr. Willard J. 
Jacobson made a report on the relationships 
with the Council for Elementary Science 
International. Dr. Ellsworth S. Obourn 
made a report for the Publications Com- 
mittee. The report of the Committee on 
Needed Research in Science Education was 
made by Dr. William C. Van Deventer. As 
ach report was made, it was moved, sec- 
onded, and passed that each report be 
accepted. 

There was considerable group discussion 
with relation to the Curtis Digests, with a 
reluctant and all-but-final decision to aban- 
don the publication as an Association proj- 
ect. Odds seem to be almost unsurmount- 
able that the project could be carried out as 


committee assignments. Thus an excellent 


and exceedingly worthwhile science educa- 
tion service and publication had to give way 
to the exigencies of the difficulties. 

There was some discussion of the Obourn 
letter, previously discussed at length by the 
Executive Committee (see published let- 
ter). Dr. Clarence H. Boeck made a re- 
port on the deliberations of the Executive 
Committee (see minutes below). He an- 
nounced that Dr. Ellsworth S. Obourn had 
been selected by the Executive Committee 
as Research Coordinator. 

Secretary Clarence M. Pruitt made his 
annual report as secretary. It was moved 
and seconded that the reading of the minutes 
of the Thirty-First Annual Business Meet- 
ing held at Chicago, February 21, 1959, be 
dispensed with and be accepted as published 
in the February 1959 Science Education. 
Motion carried. The report of Treasurer 
Clarence M. Pruitt was made and accepted. 
(See statement in this issue of Science Ed- 
ucation.) Dr. Waldo W. E. Blanchet, as 
Chairman, made the report for the Auditing 
Committee composed of Kenneth E. An- 
derson, William C. Van Deventer, and 
Waldo W. E. Blanchet. They reported the 
account of the Association was found to be 
in balance. It was moved, seconded, and 
passed that the report be accepted. 

The report of the Nominations Commit- 
tee was made by H. Clark Hubler. Other 
members of the committee were James 
Perlman, Clarence H. Nelson, and William 
C. Van Deventer. The committee proposed 
the following list of nominations. for officers 
in the Association: President, Vaden W. 
Miles; Vice-President, Clarence H. Boeck; 
Secretary-Treasurer, Clarence M. Pruitt; 
Executive-Committee, Thomas P. Fraser 
and Edward K. Weaver. It was moved, 
seconded, and passed that the report of the 
Nominations Committee be accepted. It 
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was moved, seconded and passed that the 
Secretary be empowered to cast a unani- 
mous ballot for those named by the Nomi- 
nations Committee. 

Prior written notice having been mailed 
to all members of the National Association 
for Research in Science Teaching, Secre- 
tary Clarence M. Pruitt moved that Article 
VII of the Constitution and By-Laws be 
changed to read as follows: “The dues of 
this Association shall be ten dollars a year, 
and of this amount eight dollars a year 
shall go to Science Education for payment 
of the member’s annual subscription to the 
magazine.’ Oakes seconded the motion. 
There was brief discussion of this amend- 
ment with practically no dissent. It was 
pointed out that this was the second raise 
in dues since the original five dollars annual 
dues. The motion carried. 

Prior notice having been given to all 
Clarence M. Pruitt 
made a motion that Article II, Section 1, 


members, Secretary 


under the By-Laws be amended to read as 
follows (only the finally revised amend- 
ment stated here): “The names and ad- 
dress, together with an abstract of the 
qualifying activities and research of pro- 
posed new members shall be sent to the 
Secretary in 
members 


writing and submitted to 


of the Executive Committee. 
Election to membership in the National 
Association for Research in Science Teach- 
ing shall be made at the time and place of 
the regular or annual meeting of the Asso- 
ciation. The application with supporting 
data, which have been screened by the Ex- 
ecutive Committee, shall be open to inspec- 
tion and objection by any member in good 
standing prior to the vote on membership. 
Election shall be at a special meeting by 
the members of the Executive Committee, 
together with any past president and past 
secretary who may be present at the annual 
meeting, and including members in good 
standing who wish to vote in the election of 
A list of 
names of newly elected members shall be 


those nominated for membership. 


announced to the members at the annual 
meeting.” 


OFFICIAL MINUTES OF N.A.R.S.T. 
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Fraser seconded the motion. There was 
much discussion before the above amend- 
ment as revised by Oakes was _ finally 
passed. A favorable vote made the amend- 
ment effective as of the 1959 meeting. 
The following two resolutions reported 
by Chairman Nathan S. Washton for the 
Resolutions Committee consisting of H. 
Clark Hubler, H. Craig Sipe, Harold S. 
Spielman, and Nathan S. 
approved by unanimous vote. 


Washton were 


Inasmuch as there has been a trend in 
recent years in the direction of lowering 
standards for the certification and appoint- 
ment of teachers of 


science, a practice 


deplored by N.A.R.S.T., it is therefore 
resolved, 

That this practice be officially designated an 
emergency procedure and that the states take all 
possible measures to insure that fully qualified 
teachers are provided for all science classes. 

Second resolution: In view of the need 
for excellence in science instruction, the 
National Association for Research in Sci- 
ence Teaching is concerned that the provi- 
sions of the National Defense Act be ad- 
ministered in accordance with the intent of 


the Act. Therefore be it resolved: 


That implementing the provisions of Title III, 
under the National Defense Education Act of 
1958, individuals employed to serve in supervisory 
capacities should have high level competencies in 
the subject areas supervised and have adequate 
professional background in terms of training and 
experience. 

It was moved, seconded, and passed that 
the Thirty-Second annual business meeting 


be declared adjourned. 


MINUTES OF THE EXECUTIVE 
COMMITTEE MEETINGS 


February 18, 19 and 20, 1959 
Members present: Thomas P. Fraser, 
Nathan S. Washton, Vaden W. Miles, 


Clarence H. Boeck, and Clarence M. Pruitt. 
Agenda set up at first meeting: 


1. Should proposal to abandon Digest of In- 
vestigations be approved? 
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2. Responsibility for three News Letters next 
year. 

3. Representation for Chicago A.A.A.S. Christ- 

mas meeting. 

Representative on A.A.A.S. Council. 

N.A.R.S.T. members eligible to be Fellows 

in A.A.A.S. 

6. Location and dates of 1960 meeting. 

7. Ellsworth S. Obourn letter. 

8. C.E.S.1. mailing. 

9. Luncheon. Distinguished Service Awards. 

10. Sign citations. 

11. Dues. 

12. Election of new members. 

13. A.A.C.T.E. affiliation. 

14. Eighth Annual Review of Research. 

15. Committee appointments. 


nat 


There was brief discussion relating to 
raising of annual dues from seven dollars 
to ten dollars, with eight dollars going to 
The Executive Com- 
mittee agreed unanimously to recommend 


Science Education. 


to members the raising of dues to ten dol- 
lars. There was more discussion relating 
to the change in the constitution relating to 
the election of new members, but here again 
there was no dissent to the proposed change. 

There wes considerable discussion on the 
publication of the Curtis’ Digests and the 
reasons for the failure of the appointed 
N.A.R.S.T. Committees to carry out the 
assigned tasks. Official action on final 
abandonment of the project was deferred 
until the business meeting. The Executive 
Committee was very reluctant to see the 
final step of abandonment of the project 
made, but had no practical suggestions for 
a different action. The Secretary-Treas- 
urer was especially disappointed that aban- 
donment of the republication of the Curtis’ 
Digests and the completion of new Digests 
under the auspices of N.A.R.S.T. had to be 
made. It was decided that Dr. Ellsworth 
S. Obourn be asked to explore further ar- 
rangements on Digests 1-5, and specifically 
that N.A.R.S.T. should receive equal rec- 
ognition and responsibility as authors of the 
Digests. 

There was considerable discussion of the 
Obourn letter and its implications. 

The problem of receiving financial sup- 
port for the printing and mailing of pro- 
grams for the 1960 meeting was discussed. 


[Vor. 44, No. 1 


Dr. Vaden W. Miles was made respon- 
sible for the first News Letter, Dr. Edward 
K. Weaver for the second, and Dr. Clarence 
H. Boeck for the third. 

Dr. George Griesen Mallinson was reap- 
pointed N.A.R.S.T. representative on the 
A.A.A.S. Committee. Dr. 
Ellsworth S. Obourn was selected as the 
new Research Coordinator. 


Cooperative 


The Commit- 
tee on Needed Research in Science Educa- 
tion was abolished. 

Dr. Vaden W. Miles is to explore further 
the affiliation of N.A.R.S.T. 
A.A.C.T.E. 

The N.A.R.S.T. citations for Distin- 
guished Service in Science Education were 
discussed and a decision made to make it 


with 


an annual affair as part of the luncheon pro- 
gram or dinner meeting. It was decided 
to hold the 1960 annual meeting in Chicago 
at the time of the A.A.C.T.E. meeting. 
CLARENCE M. Pruitt 


Secretary 


FINANCIAL REPORT N.A.R.S.T., 


1959 
RECEIPTS 
ee SE eremnecr $1,000.00 
DRGMOCUE GOED 660 cn cocbecvedssc@ues 1,727.00 
UE -6'<% 04dd cca geesAaeaea ein ess +aae 2,727.00 
EXPENDITURES 
George G. Mallinson—Digests.......... $ 100.00 
Kenneth E. Anderson—Digests......... 100.00 
Washington meeting—1958—A.A.A.S... 55.18 
DOCHERTY GRBCTBES 2. ciccccvcccesscens 96.82 
SEEPUOF GROUINOE 62.5.5 6tn ocenvabesenve 1,700.00 
MN. 5 idkwtn alia vinsdiinn su ke sn nat ee one $2,052.00 
ee peer ee ee $ 675.00 
CLARENCE M. Pruitt 
Treasurer 


LUNCHEON MEETING 

Members of N.A.R.S.T. attending the 
Luncheon Meeting were: S. Ralph Powers, 
Gerald S. Craig, Ira C. Davis, H. Craig 
Sipe, James Perlman, H. Clark Hubler, 
Nathan S. Washton, Waldo W. E. Blanchet, 
Thomas P. Fraser, Vaden W. Miles, Ells- 
worth S. Obourn, Clarence H. Boeck, Betty 
L. Wheeler, Willard J. Jacobson, Helen 
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Challand, B. John Syrocki, John E. Garone, 
Arthur Carin, Jesse P. Tyndall, Joseph D. 
Novak, Arnold M. Lahti, Albert F. Eiss, 
Charles L. Koelsche, Henry Gould, Charles 
W. Reynolds, Harold S. Spielman, William 


1958-59 Activities oF N.A.R.S.T. 
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P. Rogers, Paul E. Blackwood, Hubert M. 
Evans, John H. Woodburn, William Reiner, 
William C. Van Deventer, Charles W. 
Prewitt, Herbert A. Smith, Margaret J. 
McKibben, and Clarence M. Pruitt. 


REVIEW OF THE 1958-59 ACTIVITIES OF THE NATIONAL 
ASSOCIATION FOR RESEARCH IN SCIENCE TEACHING 


Tuomas P. FRASER 
Morgan State College, Baltimore, Maryland 


our Twenty-Sixth President served 
duties a time of crisis in science educa- 
tion. It was natural that at such a time of 
crisis he would be confronted with many 
problems. During the year the President 
worked hard to relate the objectives of 
N.A.R.S.T. to. comprehensive plans for 
strengthening science education in Ameri- 
can schools. Many of these activities in- 
volved organizations in which the Associa- 
Much of 
the work of the Association was carried on 
through representatives on 
Often this was a task of public relations 


tion has official representation. 
committees. 


which needed to be done for N.A.R.S.T. 
Many hours of labor and travel, and much 
expense were involved in these activities. 

A brief report on some of these activities : 
We published and circulated three News 
Letters—April and December, 1958, and 
January, 1959. Vice-President Vaden W. 
Miles prepared an exhibit for and repre- 
sented the Association at the Bowling 
Green, Ohio, Conference of the American 
Association of Colleges for Teacher Edu- 
cation. Your President represented the 
at the conference called by 
S. Office 
of Education on the implementation of the 
National Defense Act of 1958. 

We addressed many letters to heads of 


Association 
Commissioner Derthick of the U. 


agencies, both governmental and_philan- 
thropic, on the work of the Association and 
its concern for strengthening science educa- 
tion through research. We arranged the 
N.A.R.S.T.—A.A.A.S. Symposium which 
was held at Washington, D. C. during the 
Christmas holidays. 





There was voluminous correspondence 
with agencies and individuals who wanted to 
know about the work and program of the 
Association. Statements were prepared for 
the News Letter and for the A.A.A.S. Sci- 
ence Teaching Improvement Program. 
These were mimeographed and circulated 
to a number of institutions and agencies. 

An article by Drs. Vaden W. Miles and 
William C. Van Deventer, entitled “What 
Research Tells Us About General Educa- 
tion in the Natural Sciences” will appear in 
the March, 1959, College and University 
Bulletin, Association for Higher Education, 
N.E.A. Some 15,000 of these Bulletins 
will be distributed, resulting in some fine 
recognition for the Association. 

The Executive Committee voted to ap- 
point a Research Coordinator. Dr. Ells- 
worth S. Obourn of the UV. S. 
Education has been selected to fill this posi- 


Office of 
tion. He will be charged with the respon- 
sibility of stimulating research in science 
education and relating our research com- 
petence to some of the programs that are 
We hope 


to prepare through Dr. Obourn’s fine lead- 


now developing in Washington. 


ership a broad, extensive plan of research 
which will be carried out at various research 
centers in colleges and universities. 

Dr. Vaden W. Miles will now present a 
report on N.A.R.S.T.—A.A.C.T.E. rela- 
tionships. 

N.A.R.S.T. will meet in Chicago in Feb- 
ruary, 1960 at dates yet to be decided. 

In closing, permit me to say the year 
1958-59 has been a very busy—and enjoy- 


able one, for your President! 








ELLSWORTH S. OBOURN LETTER TO VADEN W. MILES 


DEPARTMENT OF 
HEALTH, EDUCATION AND 
WELFARE 


OFFICE OF EDUCATION 
Washington 25, D. C. 


November 24, 1958 
Dr. Vaden Miles 
Wayne State University 
Detroit, Michigan 
Dear Vade: 

It has been my intention to write to you 
for several weeks but I have had to neglect 
my correspondence in the face of other 
pressing problems. I am writing this letter 
to you as the Vice-President of N.A.R.S.T. 
since you are in charge of program arrange- 
ments for the Atlantic City meeting. 

In recent months I have been in contact, 
either in conference or by letter, with several 
of the key members of N.A.R.S.T. At no 
time in my 30 years with the organization 
have I sensed so much concern among the 
members over the present apparent lassitude 
of our association and what this means for 
the future. 

There is no intent of recrimination in my 


remarks. They are motivated rather by a 


deep concern for N.A.R.S.T. and its future 
as an organization. I believe I voice the 
concern of the group with whom I have 
talked when I say that there is a general 
feeling that N.A.R.S.T. lacks the vigor and 
force that it once had. 
of the association there was a zeal for action 


In the early days 


and production—a desire to keep the stand- 
ards high and to serve as the one best source 
of research in science education in America. 

The current activities in science education 
over the country are facing us with new 
and unsolved problems. This places a 
serious responsibility on our association 
to become the focal point for vigorous ac- 
tion in research in our field. 

Somehow, at present we do not seem to 
be geared to the new demands. 
to be drifting along, doing the same things 


We seem 


that have been done over the years and in 
about the same ways. It is my belief that 
the time has come for us to indulge in a 
bit of self-evaluation, to assess our short- 
comings and perhaps come up with some 
rather bold and imaginative planning as to 
ways in which we can assume our full re- 
sponsibility in the face of new demands. 

One of the basic reasons which has op- 
erated to bring about the present conditions 
is the lack of a headquarters office nearer 
the center of science education activities in 
the country. ... 

Without vigorous leadership the future 
of our organization may be jeopardized. . . . 

From time to time there has been agitation 
to affiliate N.A.R.S.T. 
on-going association. 
with regard to this but believe we would 


with some stronger 
I am quite neutral 


be remiss if we permitted any: bias within 
the organization to prevent us from explor- 
ing such affiliation if they offer any promise 
for greater security for its well being. 

In view of these and other problems facing 
N.A.R.S.T., I am requesting for the group 
with whom I have talked, that a meeting of 
the Executive Committee and a few selected 
members be arranged on the day preceding 
the Atlantic City Convention. 

Some of the topics which might be con- 
sidered are: 


(1) The present status of N.A.R.S.T. and its 
activities. 

(2) New demands on the association in the 
light of new developments in science education. 

(3) Plans for strengthening the work and 
services of the association. 

(4) Plans for strengthening the leadership of 
the association. 

(5) Plans for getting more manpower in the 
management of the association. 

(6) Qualifications for membership and a more 
efficient election of members. 

(7) The relation of the association to the 
magazine. 

(8) Affiliation with other organizations. 

(9) The new amendment to increase the dues 
of the association. 


I would like to suggest that in addition 
to the Executive Committee the following 
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people be invited to this meeting. You may 
wish to include others : 


KXenneth Anderson, Herbert Smith, Milton 
Pella, Nathan Washton, Edward Weaver, John 
Woodburn, William Van Deventer, George Mal- 
linson, John Richardson, Darrel Barnard. 


THE CRISIS IN SCIENCE 


ELLSWORTH 


Specialist for Science, Office of Education, Department of Health, 


Crisis IN SCIENCE EDUCATION 


19 


If I can be of any assistance to you in 
furthering this matter, please feel very free 
to write to me. 

Sincerely yours, 
ELLSWoRTH S. OBourN 
Specialist for Science 


EDUCATION RESEARCH * 


S. Osourn 
Education, and Welfar 


Washington, D. C. 


tT has been my privilege to be able to 
| view the scene of this Association over 
the full range of 32 years, and to observe 
the changing patterns and climates for re- 
search as they have emerged, developed, 
made their impact, and settled into the 
limbo. During that time there have been 
many associates of great stature who were 
members of this Association. 
been landmark studies, and these in some 


There have 


instances have been the precursors of sig- 
nificant changes in practice of science edu- 
cation in America. 

As I look back over the earlier years of 
this Association I sense that it has lost 
something from these formative years, as is 
frequently true of the nascent state. Then 
there was an eager zest for research in the 
small-member group. The meetings were 
firey and some battles were bitter. One 
came to these early meetings with anticipa- 
tion and left with deep satisfactions over 
what had transpired. I will be the first to 
admit that I am probably viewing these 
years through rose colored lenses and am 
But 


when I hear the misgivings about the pres- 


overly impressed with the afterglow. 


ent state of our Association voiced not alone 
by older members but by the younger ones 


as well, I am concerned and disturbed. 


Why should this Association have lost its 
zest? Why should we have slipped into a 

* Paper presented at the Thirty-Second Annual 
Meeting of the National Association for Research 
in Science Teaching, Hotel Dennis, Atlantic City, 
New Jersey, February 19, 1959. 


lethargy that we all sense? Certainly some 
of this is inevitable in the coming-of-age 
process. Those who initiate a movement 
are sure to have enthusiasm that will not 


necessarily maintain. Some of it has de- 
veloped as a result of a larger membership 


which has a relatively small group as its 


active arm. No doubt there are other 
causes. 
ut aside from the internal reasons—why 


does the Association persist in its seeming 
lethargy ? At no time over the past 30 years 
has there been so much need for excelient 
Today the 


favorable 


research in science education. 


climate for science is the most 
that it 


unresolved issues and we have a larger core 


has ever been. There are many 
of potential researchers. There are millions 
of dollars being spent for improvement and 
yet, for the most part, these programs are 
I refer espe- 


N.S.F. 


These programs to a degree 


not based on solid research. 
cially to the programs of and 
N.D.E.A. 
are being carried carried forward without 
the exact findings of research. They are 
planned and carried out on the basis of 
hunches and assumptions, some of which 
will not stand up under careful scrutiny! 
Many States and local school systems are 
staffing with consultants in science and yet 
we have almost a complete void of research 
and literature in this phase of science edu- 
cation. Curricula are being revised and in 
many places comprehensive programs are 
And yet the 
most significant curriculum research is now 


being designed from K-12. 
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many years old, and the current production 
appears in many instances to be spotty and 
peripheral. 

The manpower shortage in science is al- 
most at a National crisis, so much so that 
the Congress has passed the N.D.E.A. and 
yet the amount and character of the research 
on the identification and adequate provision 
for the academically talented student lags 
far behind. We know relatively little about 
the guidance of young people in science- 
based careers. 

The science club-science-fair and science 
congress movement has mushroomed into 
formidable proportions over the past few 
years. Several organizations are now in- 
volved in programs related to this move- 
ment and yet there is a paucity of research 
bearing on this critical problem. 

The N.D.E.A. makes provision for ac- 
quiring new equipment for science teaching 
and will spend many millions of dollars over 
the next four years to provide for what we 
all know to be a serious bottleneck to the 
And yet when we 
were faced with the problem of documenting 
the need for new equipment in Congres- 


achievements of goals. 


sional hearings there was practically no re- 
search to point the need nor to serve as a 
mark from which 
The same condition is 
true for facilities, furniture and audio-visual 


aids. 


bench improvement 


could be measured. 


Teaching science by television is cur- 
rently coming into practice all over the 
country. The Physics course taught on the 
Continental Classroom is a case in point 
and yet there are only a few research studies 
available to point the way in the use of a 
medium which could conceivably retard the 
teaching of science unless we have more 
basic research. I lived through the long 
years of controversy over the merits of the 
laboratory versus the demonstration method 


and have seen the laboratory disappear from 


general science, in part the result of some of 
Our 
present bottleneck for facilities and equip- 
ment may be partially attributed to the 


the conclusions from these studies. 





SCIENCE EDUCATION 


[Vor. 44, No. 1 


misuse of the data supplied from these 
studies. 

The teaching of science by television, de- 
spite its many promising advantages, is to- 
day pregnant with the same potentialities 
as was the demonstration-laboratory con- 
troversy of a quarter of a century ago. We 
need carefully controlled experiments to 
reveal the true picture with regard to this 
new medium, its strengths, and its weak- 
nesses, 

Today we are living through a period 
when science is rapidly becoming the most 
dominant factor in the culture of our times, 
It is revolutionizing the work habits, the 
living patterns, and the leisure pursuits of 
our Nation and of the world. Most impor- 
tant of all, science is changing the intel- 
lectual outlook of men and women in every 
strata of society. Still in the face of the 
unprecedented demands which this scientific 
revolution places on the teaching of science, 
we must face up to the stark realization that 
for the most part our teaching has failed in 
its crucial hour. It has failed to equip the 
great masses of men and women to meet 
the practical and intellectual problems which 
may overwhelm them. 

The ordinary citizen is almost as illiterate 
scientifically as was his ancestors of 100 
years ago. His life is hounded by fears and 
guided by emotional escapes. In our midst 
astrology, palmistry, and other modes of 
occult science are practiced and flourish. 
Several magazines with millions of circula- 
tion are published each month on astrology 
and our most sophisticated newspapers con- 
tinue to print the daily horoscope. The ra- 
dio, television, and weekly magazines as 
well as the daily press use spurious adver- 
tising and resort to nefarious propaganda, 
and charlatans prey upon the unsuspecting 
and naieve consumer. 

The shelves of drugs stores from one 
end of the country to the other are packed 
with patent medicines and nostrums which 
are bought in quantities to reach into the 
billions of dollars annually. Our populace 
is fearful and lives are controlled by super- 
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stition and unfounded belief. Why? How 
can such scientific illiteracy persist in a Na- 
tion that presumes to have the highest 
standards of living created by an advanced 
technology such as has never been known 
in recorded history? 

The one conclusion that seems inevitable 
in the face of all the evidence is that these 
things are in response to a public mind. A 
public mind that is void of scientific under- 
standing and of those intellectual skills that 
would emancipate it from such behavior. 

This seems to me to be the most crucial 
thing facing the teaching of science today 
for it poses a challenge to us that is far 
more formidable than the loss of physical 
freedom posed by the legions and the missles 
of a foreign adversary—the loss of freedom 
of the human intellect. 

And what, you may reasonably ask, does 
this have to do with research in science 
teaching? I believe that it poses a challenge 
to us of unprecedented dimensions. Why 
has our science teaching failed to reach into 
the inner thinking mechanisms of the com- 
mon man? Have we been too long con- 
cerned with researching the gimmicks and 
gadgets—the implements of science teach- 
ing—the curriculum, the equipment, the 
teaching aids? Have we neglected the basic 
research that would point the way to a 
greater yield in modifying the behavior of 
the individual? What are the basic and un- 
resolved issues in this and other areas which 
can be defined and can guide us to the spe- 
cific research problems which must be 
solved. 

As the one association in science educa- 
tion devoted to the stimulation, guiding and 
dissemination of research, what should be 
our position in the face of such challenges 
as now seem to confront us? Are we tuned 
in on the frequencies which will make us 
sensitive to these demands? Are we geared 
and tooled to do the basic research that 
must be done? 

With the wealth of talent and ability, 
much of which is now latent in our organiza- 
tion, is it not reasonable to believe that we 
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could assess the unresolved issues and then 
take steps to plan the research needed to 
get the kinds of information to resolve 
them ? 

Are we not perhaps somewhat remiss and 
open to serious question by those colleagues 
in education who look to us for leadership 
if we do not take steps to put our associa- 
tion affairs in order so that we may assume 
the full responsibility and leadership that 
seems to be called for? 

We are the science wing of the educa- 
tional fraternity. To my knowledge we 
are the only curriculum area which has a 
specialized research group. We should evi- 
dence in our procedures the very best sci- 
entific attack upon problems. 
seem to be deep in the doldrums and per- 


And yet we 


sist for the most part in being content with 
incidental, piecemeal and fragmentary re- 
search which nibbles away on the outer 
edges of the basic issues while the central 
nucleus of these unresolved issues build up 
into even more formidable proportions. 

Our pure science and technology would 
not long survive if its research were pat- 
terned in this fashion. May we not with 
some profit take a lesson from pure science 
research where issues of broad scope are 
identified, resolved into more specific prob- 
lems, and then attacked on a team basis for 
solution ? 

Do we not have a pattern for this type 
of planned and ordered research in the 
earlier work of men like Downing, Powers, 
Curtis and later the works of such con- 
temporaries as Mallinson and Barnard? 

If in this paper I may have seemed to be 
somewhat ruthless and perhaps to have 
over-stated the case, it was not with the 
intent of condemning ary individual nor 
any group. It rather stems from a deep 
and sincere belief in the potetnial of science 
education and especially for the future and 
well being of this association with which 
I have so long been associated. 

In making these remarks I am fully 
aware of the great contribution which sci- 
ence education has made to the present 
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flowering of science and technology in this 
country and the host of research contribu- 
tions which this association and its many 
distinguished members have made and con- 
tinue to make. 

3ut you would judge me very remiss if 
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I had failed to point up some of the short- 
comings of research in science education as 
[ view them for what they may be worth 
in helping us realize the fullest potentials 
and obligations of this organization in the 
face of the unprecedented need. 


REPORT ON RELATIONS OF U. S. OFFICE OF EDUCATION TO 
NATIONAL ASSOCIATION FOR RESEARCH IN SCIENCE 
TEACHING * 


ELLSworTH 


S. OBourNn 


Specialist for Science, Office of Education, Department of Health, Education and Welfare 
Washington, D. C. 


1. The cooperative project on the Analy- 
sis and Review of Research for July 1956- 
July 1957 is being prepared for our editorial 
department and will be published by June 
1959, 

2. The current project on analysis and 
review for July 1957-July 1958 should be 
published before January 1960. This pub- 
lication should bring us up to date. 

3. The abstract blanks 
of Research July 1958-July 1959 have been 


for the Review 
sent out and a considerable volume of ma- 
terial has already been received. These 
will be screened and mailed to the various 
level chairmen before May Ist of this year. 

It is the opinion of those of us at the U. S. 
Office of Education that this project is de- 
sirable and that the cooperation between the 
two sponsors over the years has been profit- 
able and mutually beneficial. It is interesting 
to note that science is the only area repre- 
the U. S. Office of 


where such a cooperative project for the 


sented in Education 


collection of research is maintained with 
an outside organization. It may also be of 
interest to the membership of N.A.R.S.T. 
to learn that a similar cooperative project is 
currently being considered between the 
U. S. Office of Education and the National 
Council of Teachers of Mathematics. 

* Report made at the Thirty-Second Annual 
Meeting of the National Association for Research 
in Science Teaching, Hotel Dennis, Atlantic City, 
New Jersey, February 20, 1959. 


It should be reported to this group that 
the Office of Education has within the last 
few months procured the services of Dr. 
Charles Koelsche as Specialist for Second- 
ary School Science and Dr. Dan Snader 
as Specialist for Secondary School Mathe- 
matics. 

At the present time in the normal pro- 
gram of the Office of Education there is one 
Elementary 
Paul Blackwood, two for Secondary School 
Science, two for Secondary School Mathe- 


Specialist for Science—Dr. 


matics and one Specialist for Science and 
Mathematics at the Higher Education level. 
With this nucleus of personnel in these areas 
we feel that the Office of Education is in a 
preferred position to render better services 
to the field the 
Nation. 

At the present time the following types of 


of science education in 


services, some of which are related to the 
activities of N.A.R.S.T., are being carried 
forward in science education at the U. S. 
Office of Education. 


1. Research studies on various aspects of science 
education. 

. The status of science teaching in secondary 
schools. 

. The status of science teaching in the junior 

high school. 

c. The status of science teaching in the ele- 

mentary school. 

. The status of science teaching in 

education institutions. 

e. The status of supervision in 
State and local levels. 
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f. Offerings and enrollments in science. 

g. Emerging practices in sequences and offer- 
ings in science. 

The collection, analysis and dissemination of 

research information. 


nN 


3. Consultative services to State and local school 
systems. 

4, Pamphlet services on science teaching. 

5. Cooperative work with professional organ- 
izations. 

6. Cooperative work with scientific organiza- 
tions. 


7. The program in cooperative research. 


There are several bills which have been 
introduced to the present Congress which 
affect science education in one way or an- 
other. The Specialists for Science make 
analyses of these bills and make recommen- 
dations to be presented at hearings. Thus 
there is some degree of guidance on these 
matters. 

The National Defense Education Act is 
currently getting underway. The Special- 
ists in Science and Mathematics at the Of- 
fice of Education outlined the major por- 
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tion of this Bill but since its passage have 
been involved only slightly in its adminis- 
tration. 

As you will recall there are ten titles in 
this Bill. 
associated with the work of N.A.R.S.T. are 


The two which are most closely 


Title I11-Strengthening Instruction in Sci- 
ence, Mathematics and Foreign Language, 
and Title VII-Research in Uses of TV, 
Radio and other Teaching Aids. 
Title III 70 million dollars i: 


nually over the next four years for minor 


Under 


available an- 


remodelling equipment and teaching aids 
plus 5 million dollars annually for super- 
vision. 

Under Title VII 3 million dollars the 
first year and 5 million dollars for each of 
the three years following is available for 
research teaching aids. 

N.A.R.S.T. members who might be in- 
terested in funds for research could possibly 
qualify either under Title VII or under the 


Cooperative Research Program. 


TRENDS IN SCIENCE EDUCATION—1958 * 


ABRAHAM 


RASKIN 


Hunter College, New York, New York 


AND 


JEROME METZNER 
Bronx High School of Science, Bronx, New York 


ELEMENTARY EDUCATION 


Curriculum 

1. Firming up of curriculum by provid- 
ing definite scope and sequence from Kg— 
6th grade. 

2. Provision for more science taught— 
more time allotted. In many instances, 
science is taught per se without necessarily 
tying it to other areas of curriculum—e.g., 


social studies. 


* Report made at the Thirty-Second Annual 
Meeting of the National Association for Research 
in Science Teaching, Hotel Dennis, Atlantic City, 
New Jersey, February 20, 1959. 


Teacher Training 

1. Great efforts being made to have teach- 
ers acquire science training through co- 
operation with local teacher training institu 
tion; use of consultants and in-service 
courses. 

2. Use of science trained members of the 
community to assist in developing and pre- 
senting science programs. These work with 
the teachers to bring their contributions to 
the level of pupil comprehension. 

TV and Radio 

Educational TV sponsored by cities or 

states or both, brings graded science lessons 


taught by specially selected teachers. In 
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New York City almost every elementary 
school includes these programs within its 
curriculum. 


Materials and Books 

More and more elementary science series 
are being written and used. Also a plethora 
of books written on special topics e.g. 
“Science in your own backyard.” 
Leadership 

Greater use of science consultants. Many 
systems are creating or have created posi- 
tion the “Director of Science.” 


Classroom Design 


‘ 


With the tendency to have “science spe- 
cialists” in some systems, there has been 
developed the special elementary science 
room with facilities adapted to science in- 
struction. 


SECONDARY SCHOOL SCIENCE 


In this area there is a ferment throughout 
the land. 
between American and Soviet. secondary 
education. 


Comparisons have been made 


In many respects secondary 
science education is now regarded or con- 
sidered as being inadequate to meet the 
needs of our nation. 

Books by Conant, Rickover, Bestor and 
Hechinger have made a number of recom- 
mendations for modifying and strengthen- 
ing secondary science. 

It is clear that our monolithic approach 
to meeting the needs of American youth are 
unsatisfactory and that life adjustment pro- 
grams minimized the role of science in con- 
temporary culture. 


TRENDS : CURRICULUM 
1. Dissatisfaction with general science 
because of repetition and duplications. 
2. Firming up of elementary science and 
basing general science on this. 
3. Various provisions for 9th year science 
—especially for gifted students. 
a. Earth Science. 
b. Biology. 
c. Physical Science emphasizing atomic and 
molecular structure of matter, basic chemical 
reactions and physical phenomena. 
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4. Increased time for science instruction 
usually involving two periods of laboratory 
work per week. 

5. Increased emphasis on laboratory work 
with much attention being paid to open- 
ended experiments. 

6. Modernization of science courses to 
keep students informed concerning rapidly 
advancing frontiers of science. 

7. Offering of electives in science—many 
of them at the college level. 

8. Offering of college courses with prom- 
ise of advanced standing. These programs 
are rapidly expanding. 

9. Planning—on a 
science courses of study. 


national scale—of 

Collaboration of outstanding scientists, 
university and secondary school science 
educators e.g. Physical Science Study Com- 
mittee and newly organized Biological Sci- 
ence Study Committee. 

10. Tendency to emphasize the import- 
ance of chemistry, mathematics and physics 
and diminish the role of biological science 
in secondary education. 

11. Experimentation with science cur- 
riculum involving : 

a. Two year sequences—of integrated or related 

biology, chemistry and physics. 
. 9th year biology. 
. 12th year biology. 
d. New physics course—P.S.S.C. 
e. Acceleration in one or more science courses. 
f. Enrichment. 
g. Eliminating or minimizing of practical, ap- 
plicational, technological aspects of science 


and emphasizing of their theoretical aspects 
for talented students. 


qos 


12. Summer Science Institutes for gifted 
students. 

13. National Defense Act funds for sci- 
ence equipment and modernization. 


Teacher Education 

1. Use of TV—continental classroom in 
physics—Harvey White. 
now about 300 
for training science teachers. 


2. Summer Institutes 





3. Industry sponsored institutes e.g. Esso. 
4. Continued shortage of science and 
math teachers. 
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5. Attempts to attract teachers by offer- 
ing higher entermg salaries, salary differ- 
entials. 


Supervision 

1. Tendency to have science chairmen in 
junior and senior high schools. 

2. More and more systems are creating 
positions for science consultants, 
nators, and directors. 


coordi 


Materials and Books 

1. New books in chemistry and physics 
reflect the tendency to up-grade and mod- 
ernize these sciences. 

2. Biology still lags behind in a descrip- 
tive stage. 

Systems creating courses for the talented 
student in biology are using recent princi- 
ple—based college texts for lack of an 
adequate high school text in Biology for 


the gifted. 


Classroom and Building Design 

1. New buildings include such facilities 
for science as project rooms, special labo- 
ratories, green houses, weather stations, 
observatories, and labora- 


tories. 


photographic 


CURRENT TRENDS IN COLLEGE SCIENCE 
1. The liberal arts college is becoming a 
professional school. In a Carnegie Corpora- 





N.A.R.S.T. 








tion study involving 27 small and medium- 
sized liberal arts colleges and covering the 
offerings for the last 80 years, the director, 
Dr. Earl J. Mc Grath, found that: 


a. In 1875, a typical school said that its aim 
was to provide learning in the classics and sciences 
and to develop character. In that year, these 
colleges had 4 to 12 departments or groupings of 
courses, 

b. Last year, the typical school had added the 
aim of preparing students for specific jobs, and the 
departments had risen to a range of 15 to 28. 
Moreover, Dr. McGrath said, each department 
offered a “multitudes of specialized courses of 
interest to only a handful of students.” 


2. The neo-general education movement 
which is approximately 30 years old, is 
apparently doomed. Schools, such as the 
College of the University of Chicago, with 
curricula that formerly consisted entirely 
of general courses, have now adopted tradi- 
tional curricular patterns that include both 
general and specialized courses. Probably 
the only exception to this trend is St. John’s 
College of Annapolis. There are fewer and 
fewer reports in the journals of new general 
education courses in science. 

3. Experiments employing teaching by 
TV are increasing in number. 

4. The field of college science teaching 
still suffers from a paucity of research. 


A REPORT TO THE NARST ON THE RELATIONSHIPS WITH 
THE AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE FOR THE YEAR 1958-59 * 


GEORGE GREISEN MALLINSON 


Western Michigan University, Kalamazoo, Michigan 


INTRODUCTION 


HE activities and relationships of the 
National for Research in 
Science Teaching encompassed the same 


Association 


* A report made by the N.A.R.S.T. Representa- 
tive on the Cooperative Committee on the Teach- 
ing of Science and Mathematics of the A.A.A.S. 
at the Thirty-Second Annual Convention of the 
National Association for Research in Science 
Teaching, Hotel Dennis, Atlantic City, New 
Jersey, February 20, 1959. 


three areas as in former years. These areas 
involved (a) participation of your repre- 
sentative at the meetings of the Cooperative 
Committee on the Teaching of Science and 
Mathematics of the A.A.A.S., (b) attend- 
ance of your representative at the meetings 
of the A.A.A.S. Council in Washington, 
D.C. at the convention in December 1958, 
and (c) presentation of a Research Sym- 
posium held at the One Hundred Twenty- 
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Fifth Meeting of the A.A.A.S. in Washing- 
ton, D. C. on Saturday, December 27, 1958. 


ACTIVITIES WITH THE COOPERATIVE COM- 
MITTEE ON THE TEACHING OF SCIENCE 
AND MATHEMATICS OF THE A.A.A.S. 

Meetings of the Cooperative Committee 

The Cooperative Committee of the 
A.A.A.S. met twice during the last year. 
The first of these meetings was held on 
April 25 and 26, 1958 at the University of 
Texas, Austin, Texas. The second was 
held on November 14 and 15, 1958 at the 
A.A.A.S. Building in Washington, D. C. 
As usual, the locations of the meetings fol- 
lowed the policy of meeting in Washington 
during the Fall and somewhere in the Mid- 
west or West in the Spring. 

As usual, the cost of your representative’s 
expenses for attending the meetings was 
paid from funds other than the N.A.R.S.T. 
treasury. 


Membership and Attendance at the Meet- 
ings of the Cooperative Committee 
The membership of the Cooperative Com- 
mittee is relatively stable, with only a few 
representatives being replaced each year. 
The organizations and individuals presently 
represented are as follows : 


J. W. Buchta, American Institute of Physics, 
Chairman 

C. L. Agre, American Chemical Society 

John W. Cell, American Society for Engineering 
Education 

S. Winston Cram, American Association of 
Physics Teachers 

Fred B. Dutton, Division of Chemical Education, 
American Chemical Society 

Alfred B. Garrett, Board of Directors, A.A.A.S. 

Phillip S. Jones, Mathematical Association of 
America 

George G. Mallinson, National Association for 
Research in Science Teaching 

John R. Mayor, Director of Education, A.A.A.S. 

Brother G. Nicholas, National Association of 
Biology Teachers 

Fred H. Norris, Botanical Society of America 

W. E. Restemeyer, Engineers Joint Council 

Robert Stollberg, National Science Teachers As- 
sociation 

Henry W. Syer, National Council of Teachers of 
Mathematics 

Wayne Taylor, A.A.A.S. Academy Conference, 

Vice Chairman 
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Bernard B. Watson, Secretary 

Richard L. Weaver, American Nature Study So 
ciety 

Harold E. Wise, Section Q (Education) A.A.A.S 

Theodore Woodward, American Geological In 
stitute 


The following individuals were present by 
invitation at the April meeting in Texas: 


Joshua R. C. Brown, Science Teaching Improve- 
ment Program 
Alan Humphreys, S.T.I.P., Texas 
John Wagner, S.T.!.P., Texas 
Dael Wolfle, Executive Officer, A.A.A.S. 
Those present by invitation at the Novem- 
ber meeting included : 
Hilary J. Deason, Traveling High School Science 
Library Porgram, A.A.A.S. 
Edward L. Haenisch, National Science Foundation 
Bruce E. Meserve, representative designate, Na- 

tional Council of Teachers of Mathematics 
Laurence H. Snyder, Retiring President, A.A.A.S. 
Dael Wolfle, Executive Officer, A.A.A.S. 

4 san , ; 

At the Texas meeting the chairman and 
vice-chairman were elected for two-year 
and one-year terms, respectively. They are: 
Chairman: J. W. Buchta 
Vice-Chairman: Wayne Taylor 
Activities of the Cooperative Committee 

The breadth of activities of the Coopera- 
tive Committee is far too great to be re- 
corded in detail. Hence, your representa- 
tive has taken the privilege of reporting 
those which seem most important to him. 

During the past year the Science Teach- 
ing Improvement Program (S.T.I.P.) con- 
tinued its activities under the direction of 
Dr. John R. Mayor, Director of Education, 
A.A.A.S. Among the major activities were 
these: 

A three-year report of the Science Teaching 
Improvement Program appeared in the issue of 
Science for November 21, 1958. This article is 
essentially the same as the report that was sub- 
mitted to the Carnegie Corporation on the three 
years of activity. In addition to this report, there 
are other activities of the Science Teaching Im- 
provement Program that are worthy of mention. 

On May 28-31 A.A.A.S. sponsored a conference 
on testing and counseling at the University of 
Michigan. This conference brought together some 
fifteen experts in testing and fifteen experts in 
counseling to prepare a statement of recommenda- 
tions particularly directed to those who will be 


responsible for administering the provisions in 
this area in the National Defense Act of 1958. 
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REPORT TO 


At the time of the conference, the Act had not 
been passed by the Congress, but it was indicated 
that there would be some Federal Legislation pro- 
viding financial aid to improve testing and counsel- 
ing procedures. The report of the Michigan con- 
ference has been published and copies of the 
report are available from the A.A.A.S. 

Mention should also be made to the Bowling 
Green Conference of the National T.E.P.S. 
Commission which was co-sponsored by the 
American Council of Learned Societies, The Na- 
tional Academy of Science, The National Research 
Council Educational Advisory Board and _ by 
A.A.A.S. The Bowling Green Conference ap- 
nears to have been an outstanding success. The 
conference received wide publicity in many jour- 
nals, and an excellent report of the conference 
appeared in the education section of the New 
York Times early in July. Follow-up activities of 
the conference are already in progress. There 
is indication that similar state-wide conferences 
will be held during this year in at least twenty- 
five states. A committee of representatives of the 
organizations that co-sponsored the 1958 confer- 
ence is making plans for the activity to be ex- 
tended over a two-year period. 

On August 8th a panel of scientists and 
counselors was called by A.A.A.S. at the request 
of The President’s Committee on the Development 
of Scientists and Engineers. The principal as- 
signment to the panel was to prepare recommenda- 
tions on the kit of guidance materials which had 
been developed by a subcommittee acting as a 
task force for the President's Committee. 

The National Defense Education Act of 1958 
has taken much of the time and effort of the staff 
of the S.T.I.P. program. On November 2-4 the 
Director of the Science Teaching Improvement 
Program served as the director of a special con- 
ference called by the Council of Chief State School 
Officers to prepare recommendations on the stand- 
ards for equipment in science, mathematics and 
modern foreign languages to be used by the forty- 
eight state departments of education and, in turn, 
by the school administrators in all of the states 
in connection with application for aid under the 
National Defense Education Act. Those who 
attended the conference at Michigan State Uni- 
versity were Chief State School Officers, or their 
official representatives, and twelve consultants in 
the special areas invited to advise in the prepara- 
tion of the report. Copies of the report of this 
conference are now available through the state 
superintendent of education in each of the states. 

A proposal to the Carnegie Corporation of New 
York for extension of the Science Teaching Im- 
provement Program for another three-year period 
has been approved and a grant of $250,000 for this 
purpose has been made by the Carnegie Corpora- 
tion to A.A.A.S. The proposed activities for the 
three-year period are similar to those activities 
which have been carried out during the past 
three years. The new proposal includes provi- 
sions for some experimental studies, and at 
present the plans are to develop a study of the 
use of special teachers of science and mathematics 






N.A.R.S.T. 


in grades 5 and 6 as one such activity. It is also 
hoped that cooperation can be obtained with a 
number of colleges and universities that are in- 
terested in developing experimental programs in 
teacher education in science and mathematics, with 
particular reference to professional education re 
quirements and their relationship to the study of 
science and mathematics. 


A number of the more specialized activities 
follows : 


1. Study on the Use of Science Counselors. 
The four S.T.I.P. centers at the University of 
Nebraska, University of Oregon, Pennsylvania 
State University, and the University of Texas re 
port that their activities with science counselors in 
the cooperating high schools have produced grati 
fying results. Efforts are being made at each of 
these centers to secure local support for the work 
for next year. An evaluation of the entire program 
has been made under the direction of Dr. John W. 
Gustad, University Counseling Center, Depart 
ment of Psychology, University of Maryland 
The report of the evaluation is published in Science 
Education. 

2. The Mideast Regional State College Con- 
ference on Mathematics Teacher 
Education. This conference was held in Wash 
ington, D. C. on March 7 and 8, under the spon 
sorship of S.T.I.P. 
was to bring 


Science and 


The purpose of the conference 
together representatives of the 
mathematics and science faculties of state colleges 
in order that they might have an opportunity to 
exchange ideas with others concerning current 
developments in science and in better teaching 
Participants included 
representatives from thirty-eight 
state colleges in Maryland, New Jersey, New 
York, Pennsylvania, Virginia, West Virginia, and 
the District of Columbia; high school supervisors 
of science and mathematics from the Washington 
metropolitan area; and other leaders in science 
and mathematics education. In all, 110 persons 
attended. A report of the conference is published 
in School Science and Mathematics.* 


of science. science and 


mathematics 


Report on the Subcommittee on Teacher 
Certification 

A subcommittee on teacher certificaiton 

and accreditation has completed a series of 

recommendations for the training of science 


1 John W. Gustad, “The Science Teaching Im- 
provement Program of the American Association 
for the Advancement of Science: An Evaluation,” 
Science Education, 43:89-98, March, 1959 

2 John A. 


Practices it 


Brown, “Promising 


Mathematics Teacher Education,’ School Science 
and Mathematics, LVIII (June 1958), 435-44. 

Joshua R. C. 
day for the Science Teachers of Tomorrow,” 
School Science and Mathematics, LVIII (Octo- 
ber 1958), 509-28. 


grown, “Teacher Education To- 
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The report dealt with general 
science as well as the more specialized 
sciences. The report is published in the 
April 1959 issue of School Science and 
Mathematics.* 


teachers. 


Report on Doctorates for College Teachers 

Considerable discussion was held con- 
cerning special doctoral programs for the 
training of college teachers. There was 
disagreement at to whether such programs 
should be different from the traditional 
Ph.D. programs. A subcommittee was 
appointed to obtain information about such 
programs and report to the Cooperative 
Committee at a later meeting. 
Elementary Science 

The problem of elementary science was 
discussed extensively. The following ex- 
cer, t from the minutes indicates the more 
important elements of the discussion: 


“Dutton discussed the increasing interest in the 
expansion and improvement of science teaching 
in the elementary school. He suggested that the 
Cooperative Committee might make a contribu- 
tion in this area by developing a list of science 
concepts appropriate for elementary education. 

Mayor commented that the Committee at its 
spring meeting had requested the A.A.A.S. to 
develop a plan for a study of the basic objectives 
and structure of science and mathematics courses 
in the elementary and secondary schools and that 
this matter is still under consideration by the 
A.A.A.S. staff. He suggested that the subcom- 
mittee on Teacher Certification and Accreditation 
might broaden its activities to include the develop- 
ment of a set of recommendations for the prepara- 
tion of elementary science teachers. 

Stollberg suggested a series of institutes or con- 
ferences for those concerned with the preparation 
of elementary science teachers. 

On the question of preparation of a list of 
science concepts appropriate for elementary educa- 
tion, Mallinson pointed out that many such lists 
have been developed and that numerous courses of 
study for elementary science also exist. The root 
of the problem, he feels, lies in the lack of ap- 
preciation by elementary school teachers of the 
objectives of elementary science instruction and 
of the skills and understandings which elementary 
school pupils may be expected to acquire as a 
result of their study in science. 

Mayor agreed to look into the possibilities of a 


3 Alfred B. Garrett, “Recommendation for the 
Preparation of High School Teachers of Science 
and Mathematics—1959,” School Science and 
Mathematics, LIX (April 1959), 281-9. 
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conference on the training of elementary science 
teachers with special emphasis on pre-service 
education programs and the contributions to these 
programs by departments of science and mathe- 
matics.” 


Spring Meeting—1959 

At the November meeting, it was an- 
nounced that the 1959 spring meeting of 
the Cooperative Committee would be held 
at the A.A.A.S. building in Washington, 
D. C., on March 20-21, 1959. 


PARTICIPATION AT THE MEETINGS OF THE 
A.A.A.S. COUNCIL 


As an affiliate of A.A.A.S., N.A.R.S.T. 
has a representative on the A.A.A.S. Coun- 
cil. The Council met during the Washing- 
ton Convention on December 27 and De- 
cember 30, 1958 in the Continental Room, 
Sheraton Park Hotel. An extensive report 
of the deliberations of these meetings may 
be found in an issue of Science.* 

Among the more important actions taken 
by the Council, in the opinion of your repre- 
sentative, are the following : 


“Resolution on International Scientific Programs 


“The Success of the International Geophysical 
Year in correlating and integrating international 
scientific resources and extending the areas of 
cooperation and communication in science stands 
as a challenge to all other areas of scientific and 
cultural endeavor. This magnificant international 
effort is a fitting prelude to the ‘space age.’ The 
time is now ripe for world-wide attacks on other 
major problems. 

“The Council of the American Association for 
the Advancement of Science urges its affiliated so- 
cieties, the Board of Directors, and appropriate 
committees to participate fully in appropriate in- 
ternational programs, for example, in such areas 
as the health sciences, outer space exploration, 
population problems, and social consequences of 
science.” 

“Resolution on Control of Nuclear Weapons Tests 

“In the more than ten years of world-wide con- 
cern about the control of nuclear weapons and 
the exposure of human populations to increasing 
levels of radioactivity, scientists have carried a 
multiple responsibility. As scientists, it has been 
and remains—our task to maintain the traditional 
devotion of scientific knowledge to the advance- 
ment of human welfare. This requires that the 
unprecedented power of nuclear energy be used 





4“A A.A.S. Council Resolutions,” 
CXXIX (January 16, 1959), 136-7. 
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for creative rather than destructive purposes. It 


is also our responsibility, through continuing 
scientific study, to extend our knowledge of the 
effects of radiation, including that from nuclear 
explosions, on human populations, and to explore 
techniques for nuclear controls. The report of the 
United Nations Radiation Committee and the 
Radiation Committees of the National Academy 
of Sciences, which evaluate the known biological 
effects of radioactive exposure, and which recom- 
mend that all such exposures be kept at tne lowest 
possible levels, represent major scientific contribu- 
tions to the solution of this urgent problem. 

“Tt is our further task to help in the transmis- 
sion and translation of this knowledge to the 
public, for the final and effective decisions on 
nuclear energy control must be made not by 
scientists alone, nor by the military, but by all 
citizens—and only an informed public can decide 
wisely. 

“The arena of decision now has moved to 
Geneva, where representatives of those nations 
which possess nuclear weapons are attempting to 
negotiate an international system to suspend the 
further explosions of such weapons. We believe 
that these negotiations represent a bright hope 
for the translaiion of scientific knowledge into 
effective public policy on a question which—lit- 
erally—involves the survival of civilization. As 
both scientists and citizens, we have a deep con- 
cern with the success of the Geneva negotiations. 

‘Be Ir REsoLven, therefore, that the Council of 
the American Association for the Advancement 
of Science express its profound hope that the 
Geneva Conference negotiations will prove suc- 
cessful. 

“The Council requests the President of the As- 
sociation to transmit the sense of this resolution 
to the Geneva Conference through appropriate 
channels.” 


Resolution on Federal Aid to Education 


“The Council of the American Association for 
the Advancement of Science welcomes the Na- 
tional Defense Act of 1958 as further confirmation 
of the principle that the Federal Government 
should share in the responsibility for the support 
of education.” 


RESEARCH SYMPOSIUM 


The 1958 Research Symposium was the 
As with 
the previous four, the program was a suc- 


fifth annual venture of this type. 


cess. There were over one hundred persons 
Written sum- 
maries of the presentations made at the 


in attendance at the meeting. 
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meeting will be published in a forthcoming 
issue of School Science and Mathematics. 
The large attendance at this, and previous 
research symposia suggests that the pro- 
gram should be continued in the future. 
An outline of the 1958 program follows: 


SATURDAY MORNING, December 27 
9:00 A.M., Foyer A, Shoreham Hotel; Research 
Symposium. Arranged by Thomas P. Fraser, 
Head, Department of Science Education, 
Morgan State College, Baltimore, Maryland. 
Tuomas P. Fraser, Presiding 
. “Review of Recent Research in Elementary 
Science Education,” Betty Lockwood Wheeler, 
Central Michigan College, Mt. Pleasant, Michi- 
gan 
“Implications of the Findings of Recent Re- 
search in Elementary Science Education,” Paul 
E. Blackwood, U. S. Office of Education, 
Washington, D. C. 
. “Review of Recent Research in Secondary Sci- 
ence Education,” Margaret J. McKibben, Na- 
tional Science Teachers Association, Washing- 
ton, D. C. 
. “Implications of the Findings of Recent Re- 
search in Secondary Science Education,” Wil- 
liam B. Reiner, Board of Education, City of 
New York, Brooklyn, New York 
. “Review of Recent Research in College Level 
Science Education,” John H. Woodburn, Johns 
Hopkins University, Baltimore, Maryland 
. “Implications of the Findings of Recent Re- 
search in College Level Science Education,” 
Herman R. Branson, Howard University, 
Washington, D. C. 
Summary: Edward K. Weaver, 
versity. 
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Atlanta Uni- 


SUMMARY 


The opportunity for participation in some 
of the activities of the A.A.A.S. affords the 
N.A.R.S.T. the chance to come in contact 
with the viewpoints of scientists from many 
different 
N.A.R.S.T. representative, such an oppor- 


areas. In the opinion of the 


tunity is extremely valuable. Therefore, 
continued cooperation with, and attendance 
at meetings of, the American Association 
for the Advancement of Science is strongly 
urged by your representative. 








REPORT OF RECORDER FOR GROUP III—UNRESOLVED 


ISSUES AND PROBLEMS IN SCIENCE EDUCATION 
RESEARCH AND NEXT STEPS FOR N.A.R.S.T.* 


W. Epcar MARTIN 
U. S. Office of Education, Department of Health, Education, and Welfare, Washington, D. C. 


T HE meeting was convened in the Studio 
of the Hotel Dennis at 3:45 P.M. on 
February 19, 1959. 


Chairman—Clarence H. Boeck, Univer- 

sity of Minnesota, Minneapolis, Minn. 
Recorder—W. Edgar Martin, U. S. 

Office of Education, Washington, D. C. 
Members attending the meeting: 

Cyrus W. Barnes, New York University, New 
York City 

Charles F. Beck, Jr., Mt. Lebanon High School, 
Pittsburgh, Pa. 

Robert H. Beilefeld, State Education Department, 
Albany, New York 

Peter Dean, Wayne State University, 
Michigan 

Albert F. Eiss, State Teachers College, Indiana, 
Pa. 

Charles L. Koelsche, U. S. Office of Education, 
Washington, D. C. 

Vaden W. Miles, Wayne State University, Detroit, 
Michigan 

Martha E. Munzer, Conservation Foundation, 
New York City 

Murl C. Shawver, New Jersey State Teachers 
Colleze, Glassboro, New Jersey 

V. Eugene Vivian, New Jersey State Teachers 
College, Glassboro, New Jersey 

Betty Lockwood Wheeler, Central Michigan Uni- 
versity, Mount Pleasant, Michigan 


Detroit, 


The Chairman opened the discussion by 
pointing out that the topic for discussion 
by the group consisted essentially of two 
parts: 

1. Problems and issues in science education 

proper and 

2. Issues in science education with implications 

for needed research. 

Dr. Obourn was called on to present a 
background of reasons for including the 
question of “issues” into the program of 
N.A.R.S.T. at the conference. He ampli- 


, 


* Based upon discussions made at the Thirty- 
Second Annual Meeting of the National Associa- 
tion for Research in Science Teaching, Hotel 
Dennis, Atlantic City, New Jersey, February 20, 
1959, 
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fied the remarks which he had made at the 
afternoon session of the conference and an- 
swered questions regarding the critical 
problems in science education and in science 
education research as he saw them in carry- 
ing out his responsibilities as Specialist for 
Science in the Office of Education. A sum- 
mary of his conclusions is as follows: 


Critical problems in science education stated 
as “unresolved issues” would furnish guidelines 
to directors of research and to graduate students 
in science education as to important and fruitful 
areas to which they could orient their research 
programs and individual problems. 


Dr. Vaden Miles was then asked to sum- 
marize the interest of the Association in the 
problem under consideration and the steps 
which might be taken to incorporate the 
recommendations of the group, into the pro- 


gram of Association. A summary of his 


remarks is as follows: 


The Executive Committee of N.A.R.S.T. had 
been asked to consider the possibility of reorient- 
ing the major efforts of the Association toward 
clarifying the major areas in which critical prob- 
lems existed in science education and defining 
these problems into statements of “issues” which 
would suggest research approaches to their solu- 
tion. He suggested that if the group, after due 
consideration, decided that the clarification of 
issues would be a major step forward in improv- 
ing science education through improved research 
that this should be recommended for discussion 
by the full membership of the convention. He 
further suggested that one way in which the 
recommendation might be implemented would be 
for the Executive Committee of N.A.R.S.T. to 
explore the possibility of setting up institutions 
and/or individuals in institutions as resource 
centers for keeping abreast of, and coordinating 
research efforts of other institutions or individuals 
on the major critical problems and issues in science 
education uncovered by the discussions. 


In the ensuing discussion it was decided 
that the major part of the plan of improv- 
ing research should be the identification of 
critical problem areas in science education 
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and the formulation of these problems into 


“statements 


of unresolved issues” which 


would suggest research problems and/or 


approaches to the attack on these problems. 


Through a process of statement, restate- 


ment, discussion, consolidation, etc., a total 


of 19 critical problem areas in science educa- 


tion were defined by the group as follows: 
CRITICAL PROBLEM AREAS IN SCIENCE EDUCATION 
1. The proper place and function of Television 
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. Improving the methods, 


(mass communication media) in science edu- 
cation at all levels. 


2. The more effective implementation and util- 


ization of problem solving objectives in sci- 
ence instruction at all levels. 


. The background of training and education 


of science teachers to meet the challenges 
and responsibilities of life in “the scientific 
age” of sputniks, rockets, and satellites. 


. The curriculum in science education for all 


levels—organization, correlation, integration, 
etc. 


. Placement of scientific concepts in science 


instruction by grade levels; by ability levels. 


. Providing tor the needs, and aspirations 


of all students, particularly the talented. 
instruments, and 
purposes of evaluation in science instruction. 


. Providing adequate facilities, equipment, and 


instructional materials for more effective in- 
struction in science, and for supplementary 
science—related activities of pupils such as 
science clubs, fairs, etc. 


. Improvement of pre-service training of sci- 


ence teachers through the means of teaching 
“methods” and “subject-matter courses” by 
methods which will demonstrate “problem 


solving” techniques to these prospective 
teachers. 
. Integration by reconsidering relationships : 


a. between and among various science sub- 
jects 
b. between and among science courses and 
other related courses in the curriculum, 
and 
c. articulation—vertically within and among 
science courses 
(1) of learning experiences for ranges of 
abilities within groups or classes from 
talented to below normal, and 
(2) sequences within the area of science 
courses. 


. Administrative procedures which influence 


directly the effectiveness of instruction in 
science : 
Grouping—heterogeneous ; 
and track systems. 
Scheduling of classes. 
Providing time for preparation of labora- 
tory work by teachers, conferences with 
pupils’ sponsoring clubs. 


homogeneous ; 
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3udgetary provisions—annual budgets, 


petty cash. 


12. Improvement of methods of instruction by 


— 
u 


1 


~ 


19, 
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securing more valid and reliable data on: 

a. Comparative effectiveness of different 
teaching methods or techniques in achiev- 
ing the accepted learning outcomes (ob- 
jectives) of science instruction ; 

b. objective evaluation of the effectiveness of 
television, mass communications media, 
etc., in specific areas of science instruction. 


. Effective selection and utilization of consult 


ants and supervisors for the upgrading of 
science instruction at all levels. 


. More effective coordination and dissemina- 


tion of information about the great variety 
of experimental and empirical work which 
is being done at local level to improve spe- 
cific aspects of science instruction. Much of 
this does not fit into the “experimental pat- 
tern” of projects encouraged and supported 
by NARST and other professional associa- 
tions but the results do have great signifi- 
cance for improving science instruction. 


5. The proper place and function of extra cur- 


ricular (co-curricular) (out-of-class)  sci- 
ence activities such as science clubs, fairs, 


congresses, and talent search contests. 


.Improvement of the in-service aspects of 


science teaching. 


7. Professional, legislative and other relation- 


ships between and among Federal, State and 
local authorities and officials for the con- 
trol, direction, and improvement of science 
instruction at all levels. 

. The scientific illiteracy of the adult popula- 
tion as a critical factor in a democratic so- 
ciety. 

Reconciliation of “Content versus Method” 
controversy in efforts to improve science in- 
struction. 


When the meeting adjourned at 5:15 


P.M. a committee appointed by the Chair- 
man refined the statements and grouped 
them into the following categories of prob- 


lems: 


Curriculum 

Methods of Instruction 

Facilities and Equipment for Teaching 
Learning 

Teacher Training and Education 

Administrative Procedures 

Evaluation and Research 

Public Policy—Federal, State and local rela- 
tionships 


and 


The meeting was reconvened at 8:00 


P.M. 
was 
statements of 


The major emphasis of the meeting 


to prepare tentative representative 


“unresolved issues” for each 


of the categories. 
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ISSUES 
Curriculum 


What should be the nature of the science 
program for: the elementary school? the 
junior high school; the senior high school ; 
the college? 

What are the concepts, skills, etc., which can 
be acquired by pupils at these levels? 

What should laboratory work contribute 
to learning in science at the different levels ? 

What should demonstration work contribute? 

What should individual laboratory work con- 
tribute ? 

What should field trips contribute? 

What are the unique advantages of vari- 
ous methods of obtaining first-hand experi- 
ences in science instruction? such as: 

Laboratory methods, demonstrations, field trips, 
etc. 

What contributions can 
(out-of-class) experiences such as science 


co-curricular 


clubs, fairs, congresses, etc., make to effec- 
tive science instruction ? 


Methods of Instruction 


What are the most effective methods of 
presenting science learning experiences at: 

The elementary level? 

The junior high-school level ? 

The senior high-school level ? 

The college level ? 

What are the unique advantages of vari- 
ous methods of obtaining first-hand experi- 
ences in science, such as: laboratory meth- 
ods, demonstrations, field trips, etc. 

How can problem solving, creativity, sci- 
entific attitudes, etc., be implemented for 
making science teaching and learning more 
effective ? 

Which of the accepted objectives of sci- 
ence teaching can be achieved effectively 
through the medium of television? through 
other mass communication media ? 


Facilities and Equipment for Teaching and 
Learning 

What contributions can facilities, room 

design, equipment, audio-visual devices, and 
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instructional materials make to the achieve- 
ment of accepted objectives of science edu- 
cation at each level? 


What specific types of facilities, equipment, and 
instructional materials contribute maximally to 
science instruction at different levels and in differ- 
ent types of science courses? 


Teacher Training and Education 


What constitutes an adequate background 
of training and education, in terms of the 
accepted objectives of science education, for 
teaching science at: 

The elementary level ? 

The junior high-school level ? 


The senior high-school level ? 
The college level ? 


Administrative Procedures 


What considerations should guide us in 
grouping pupils for instruction in science? 

What are the advantages and disadvan- 
tages of the following methods of grouping 
pupils for science instruction? 


Homogeneous, heterogeneous, tracks, etc. 


Should science courses be offered as 
separate courses in the curriculum or should 
they be integrated with other subjects such 
as in a core curriculum; an integrated cur- 
riculum ; a correlated curriculum? 


Evaluation and Research 


Public Policy—Federal, State and Local 
Relationships 


On February 20, 1959, at 8:00 P.M., the 
report outlined above was presented before 
the conference in the session “Next Steps 
for NARST” under the Chairmanship of 
Dr. Ralph S. Powers. 

The recommendations of Group III con- 
tained in the report were adopted in essen- 
tially the same form in which they were 
presented, and the Executive Committee of 
N.A.R.S.T. was authorized to re-orient the 
program of the Association to implement 
the recommendations. 
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SUMMARY OF THE FRIDAY, FEBRUARY 20, 1959 SESSION ON 
“NEXT STEPS FOR N.A.R.S.T.” * 


Epwarp K. WEAVER 


Atlanta University, Atlanta, Georgia 


A.R.S.T., and its program committee, 

is congratulated for structuring a ses- 

sion which permitted groups of N.A.R.S.T. 

“work-discus- 

sion” about matters which are vital to the 

future of N.A.R.S.T. and of the gravest 

import in furthering the growth and devel- 

opment of science education in the United 
States. 

We were indeed fortunate in having Doc- 
tor S. Ralph Powers, a N.A.R.S.T. founder 
and one of its most illustrious members, set 
a high level and tone for the discussion 
groups by identifying, in his opening re- 
marks, the basic issues which confront 
N.A.R.S.T. and stressing the need for new 
roles and functions of N.A.R.S.T. members 
as they deal with the grave issues which 
confront the American people, as expressed 
in the major unresolved issues to which 
science education research workers must 
devote themselves. Dr. Powers continued 
to stress the necessity to deal with the basic 
issues, and to bring to bear on science edu- 
cation research designs jor findings 
in the general f educational research, 
in the behavioral sciences and in 
the psychology of learning. He intimated 
that too much isolation has existed between 
the various fields of educational research, 
and pleaded for unity and collaboration be- 
tween science educators and other research 
workers in education. 

Much of the discussion in the sub-groups 
and the general sessions which followed 
dealt with the general problem of how 
N.A.R.S.T. may make increased contribu- 
tion to education generally, and science edu- 


members to spend time in 







* Report based on Group meeting discussions 
at Thirty-Second Annual Meeting of the Na- 
tional Association for Research in Science Teach- 
ing, Hotel Dennis, Atlantic City, New Jersey, 
February 20, 1959. 


cation particularly. It was believed by many 
that N.A.R.S.T. 
how to play the role, during the contempo- 
rary shortage of science manpower and 
competent science teachers, which its sta- 
ture, nature, and organizational structure is 
designed for it to play. 

In discussing “next steps” the following 
specific proposals were made: (1) commu- 
nication between N.A.R.S.T. members and 
graduate students in science education dur- 
ing the period between the annual meetings 
would be greatly strengthened if N.A.R.S.T. 
members and research workers in science 
education would forward 
correspondence about 


has not yet discovered 


“round robin” 


projects, re- 
search designs and projects, and otherwise 
share their ideas, preliminary or other find- 
ings among the membership in an effort to 


new 


deepen, sharpen, and broaden science edu- 
cation research, and keep each other “up- 
to-date” on what is happening in the field; 
this might also take the form of sharing re- 
search findings before they get into the 
literature, since sometimes it takes two or 
more years for articles to get into print; 
(2) a major problem which N.A.R.S.T. 
must continually deal with is the clarifica- 
tion and identification of the major unre- 
solved issues in science education at the 
elementary, secondary, and college-univer- 
sity levels. It was proposed that the various 
individuals and 
dealt with these “unresolved issues” (pub- 


committees which have 
lished in various issues of Science Educa- 
tion) be constituted into a committee which 
would screen and synthesize these ‘“unre- 
solved issues” into a listing of “needed 
research” in science education. The Van 
Deventer Committee on Needed Research 
should therefore reduce these various issues 
into a comprehensive listing which may be 
disseminated and utilized by masters and 
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doctoral students, and other research work- 
ers, as they seek problems to study; and 
(3) the establishment of “research centers” 
at universities which have already concerned 
themselves, for a number of years, with 
longitudinal or other research in specific 
areas. These “centers” would operate as 
“clearing houses” or otherwise serve to re- 
duce duplication of research in the various 
portions of the country. 

In this regard, and as an illustration, it 
was proposed that any science education 
research worker or advisor to masters or 
doctoral candidates might refer to an insti- 
tution which has consistently concerned it- 
self with research pertaining to problem- 
solving, or research related to problem- 
solving. The University “center” could 
then render a number of services, including 
identification of research underway at the 
Center, provision of bibliographical and 
other materials coordination 
projects in the cooperating institutions, and 
in many other ways render service by co- 


> 


of research 


ordinating researches on problem-solving 
and related areas and thereby reduce need- 
less replication or lead into more fruitful re- 
search activities. In addition, universities 
which had already had experiences in work- 
ing with a longitudinal series of research 
activities involving aspects of science edu- 
cation research by different individuals, 
would be referred to for cooperative efforts. 
A specific illustration of this is the work 
done at Teachers College by a group which 
has dealt with the programs of science in 
New Jersey Colleges, wherein one research 
worker dealt with biological science pro- 
grams, another with physical science pro- 
grams, and others with cooperative pro- 
grams in the state. 

The group decided that a major concern 
of N.A.R.S.T. and much of its efforts in 
the next period, should be devoted to the 
establishment of these university centers. 
This project would be located in the Office 
of Education (H.E.W.) under the leader- 
ship of Obourn, Martin, Koelsche, and 
Blackwood in collaboration with the desig- 
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nated other N.A.R.S.T. members. The 
Office would function as a central agency 
and continue to collect, disseminate, and 
otherwise coordinate the movement towards 
establishing the centers and collecting the 
research. The “level” committees of 
N.A.R.S.T. would continue their work, and 
publish, as in the past, their findings in a 
two year cycle, rather than each year. 

Another major concern, as identified by 
many N.A.R.S.T. members, was the grave 
need for collaboration among educational re- 
search workers and organizations. The suc- 
cess of the joint-meeting with The Council 
of Elementary Science International, and 
of the A.E.R.A. research paper symposium 
devoted to science education research was 
stressed. A common concern in all three 
of these societies, and in other educational 
research organizations, was the utilization 
of research findings at the national and 
other levels, and in institutions which are 
venturing into projects and/or training 
programs for scientists and science teachers 
at the various levels. It was proposed that 
such joint sessions or sessions which are in 
the same city or environs be continued, even 
at the regional level. 

It was revealed that A.E.R.A. and 
N.A.R.S.T. both have concern over the 
failure of some to utilize the research find- 
ings in the general field of education, and 
specifically in science education, in structur- 
ing the operations of programs engaged in 
dealing with the science manpower and 
science teacher shortage. It was believed 
that collaboration between N.A.R.S.T. and 
A.E.R.A. 


tional societies would help to bring to bear 


and the other science or educa- 


on contemporary operations in the field, the 
specialized insights and competencies of the 
research worker, and the professional edu- 
cator. To this end, it was proposed that 
N.A.R.S.T. 
volved in establishing some affiliation or 


investigate the nuances in- 


other relation to A.E.R.A. which would lead 
to increased collaboration and impact at the 
national level. 
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Altogether, this symposium and the dis- 
cussion group or “work discussion” tech- 
nique was greatly appreciated by the mem- 
bership, and it was recommended that this 
kind of session become a regular feature of 
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future annual N.A.R.S.T. meetings. The 
closing remarks by Doctor Powers raised 
the group to a high peak of inspired aspira- 
tion for renewed and re-invigorated activi- 
ties in the coming year. 


IMPLICATIONS OF SCIENCE EDUCATION RESEARCH 
ON THE TRAINING OF INTERMEDIATE GRADE 
ELEMENTARY SCHOOL TEACHERS * 


CLARENCE H. Boeck 


University of Minnesota, Minneapolis, Minnesota 


A’ the outset, I must admit to a strong 
prejudice. I believe that there is little 
of a unique nature to be found in excellent 
science teaching at one grade level to dis- 
tinguish it from excellent science teaching 
at any other. As a consequence, I am not 
sure I will have anything to offer which will 
be of particular significance to the teachers 
or the trainers of teachers of intermediate 
grade elementary school pupils. 
to substantiate this prejudice. 
All science teaching must be based on 
some definition of science. I prefer to use 
this one: Science is a way of obtaining 
knowledge about our universe. The ways 
consists of first hand observation of events 
and phenomena under controlled conditions. 
From the observations, a series of facts is 
obtained which are in turn synthesized into 
principles, laws and generalizations. These 
generalizations are then put into use for: 
explanation, prediction, and the determina- 
tion of courses of action. Because this 
definition is basic to science teaching, it 
determines the teaching objectives, the 
methods of teaching, and the nature of the 
classroom activities of pupils. It also sug- 
gests that course content or subject matter 
is not the entirety of science teaching. It 
seems obvious that these points would be 
equally applicable at all educational levels. 


Allow me 


* Based upon remarks made on Implications of 
Research Symposium at Thirty-Second Annual 
Meeting of the National Association for Re- 
search in Science Teaching, Hotel Dennis, At- 
lantic City, New Jersey, February 21, 1959. 





An examination of researches into ele- 
mentary school science education would 
suggest many areas for consideration, the 
findings of any one of which would require 
more space for complete discussion than I 
have at my disposal. Lists of principles to 
be taught have been compiled, and labora- 
tory experience units have been built to 
teach these principles. Some beginnings 
have been made in determining the teach- 
ability of particular science principles at 
specific grade levels. Checklists, along with 
improved questionnaire and interview tech- 
niques, have been developed and used to 
determine the status of many aspects of 
elementary school science education such as: 
the relative stress being placed on various 
teaching objectives, the nature and extent 
of content being taught, the adequacy of 
teaching facilities and materials, the variety 
of teaching methods, and evaluation proce- 
back- 


There has been a 


dures in use, and the educational 
ground of the teacher. 
sprinkling of studies of how pupils learn; 
how and under what conditions concepts are 
most readily and effectively formed by them, 
and the conditions which will make for the 
most complete pupil development and which 
should be provided for efficient learning. 

Any research findings will be of little 
consequence unless teacher training institu- 
tions use them in ways which really make an 
impact on their students. We must also 


accept the fact that changes in science teach- 
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ing in our elementary schools will come 
only when teachers want to make changes 
and when they are adequately trained to 
With these two 
closely related facts in mind, let us look at 
a very few implications. 


carry out these changes. 


The present day stress on principles of 
biology in elementary school science courses 
may be a consequence of a narrowness in the 
teachers’ science background, that is, the 
likelihood of preparation only in the bio- 
logical area of science. My guess is that 
this is quite likely the case. What back- 
ground in science content is it necessary for 
elementary school teachers to have? Science 
courses which really prepare elementary 
school teachers for their work are yet to be 
designed. A strong point must be made of 
the fact that more than a knowledge of bio- 
logical principles is involved in the content 
of good science teaching, and therefore in 
the preparation of the teacher. Physical 
science principles must also be included, 
as must those from the earth sciences. On 
the college scene we cannot assume that 
providing a single course as background in 
either physical or biological science in col- 
lege is adequate for the teachers’ needs. It 
is even less likely that a one year general 
course covering all areas of science will turn 
the trick. 

It is worthwhile to note that the teacher’s 
ability to use the methods of science and his 
acquiring of scientific attitudes are not ob- 
tained by reading about them. They are 
acquired only through doing science and 
thus engaging in scientific activities. It is 
recommended that the science courses which 
teachers-in-training are required to take 
include a great many experiential and ex- 
perimental activities. These courses should 
require that the student use of the methods 
of science and exhibit scientific attitudes as 
well as provide the trainee with a knowl- 
edge of science equipment and how to use it. 


EDUCATION 
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There is strong support for the opinion 
that teachers tend to teach as they have been 
taught. If teacher trainees are taught as 
I have just suggested, there may be an im- 
provement affected in science teaching. 
Whether this does or does not mean the use 
of professionalized science courses should 
be answered through research. 

The inadequacy of reading alone as a 
mode of science instruction must be pointed 
out in “methods” courses. 
be instructed in the ways of using textbooks 
in order to be most effective and efficient 
and in ways which will not stifle the doing 
in science. Pupils must be taught how to 


Teachers must 


read science materials and teachers made 
aware of the problems associated with sci- 
ence reading. Researchers have indicated 
that many textbooks are improperly placed 
in terms of reading difficulty. It is also 
a fact that materials are not available in 
varying degrees of reading difficulty which 
cover a particular principle in the same 
manner, or to the same degree of complete- 
ness or complexity. Teachers must be made 
to realize that although the answers are to 
be found in text materials, pupils should, 
wherever possible, discover them for them- 
selves. 

The prospective teacher needs a strong 
background in science; he needs to see and 
experience science taught in a manner which 
involves the methods and attitudes of sci- 
ence. 

In order to accomplish this the close 
working cooperation and shared responsi- 
bility of the college instructors in science 
is essential. In addition, “methods” courses 
must emphasize the true nature of science. 
Finally, the student teacher must be made 
responsible for teaching his pupils in a 
scientific manner. As a consequence of this 
last statement, student-teaching supervisors 
must be endowed with an enlightened scien- 
tific viewpoint. 
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SOME IMPLICATIONS OF RESEARCH FOR THE TRAINING OF 
THE JUNIOR HIGH SCHOOL SCIENCE TEACHER * 


HeRBERT A. SMITH 


University of Kansas, Lawrence, Kansas 


HE limited research evidence available 
OF indicates a rather gloomy picture as far 
as the qualifications of junior high school 
general science teachers are concerned. For 
example, one study indicates that 50 per 
cent of the teachers of general science had 
majors which were outside the field of sci- 
ence. This group of teachers had majors 
which fell in such fields as physical educa- 
tion, social studies, mathematics, or other 
areas. Studies based on teachers in Kansas, 
Minnesota, Nebraska, Oklahoma, and 
Texas indicate a general lack of adequate 
academic qualifications on the part of many 
general science teachers. 

The only study which seems to indicate 
a somewhat brighter picture is one based 
on a survey of science teachers in the State 
of Wisconsin. The study there indicated 
that the “average”’ teacher of general science 
had somewhat over 38 hours of credit in the 
science field. 
a study made of general science teachers 
and junior high school science teachers in 
the State of Kansas. In the study by 
Brooks and Baker, 17 per cent of the gen- 


This is in direct contrast to 


eral science teachers had no general biology, 
or botany, or zoology. Fifty-six per cent 
had no general biology, 54 per cent no bot- 
any, 46 per cent no zoology, 31 per cent no 
chemistry, and 53 per cent no physics. In 
another study of junior high science teach- 
ers, 60 per cent had no general biology, 48 
per cent no botany, 39 per cent no zoology, 
33 per cent no chemistry, and 56 per cent 
no physics. Impressions are certainly 
gained from a review of the literature, as 
well as from observations and conversations 


* Paper based upon remarks made on Implica- 
tions of Research Symposium at Thirty-Second 
Annual Meeting of the National Association 
for Research in Science Teaching, Hotel Dennis, 
Atlantic City, New Jersey, February 21, 1959. 
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with many individuals, that this latter situ- 
ation, as described in the Kansas study, is 
more likely to be representative of. condi- 
tions in the Midwest than the study in 
Wisconsin. 

In any case, what are the implications of 
the research that has been done? 


THE NEGLECTED JUNIOR HIGH SCHOOLS 


One must apparently conclude that the 
junior high school is still the stepchild of 
American education frequently discrimi- 
nated against in faculty and in housing. 
After nearly 50 years, it looks as though 
we ought to get around to taking this 
branch of the public school system into the 
family. Unfortunately teaching in the jun- 
ior high school is frequently not looked 
upon as a career position. One is “pro- 
moted” to the senior high school. That this 
is so is evidenced by the number of studies 
which show the high turnovers in positions, 
the short professional life, and the young 
age of teachers in this field. 

Teacher training institutions are not 
meeting their responsibilities in training 


junior high school teachers. In keeping 


with the “stepchild theory” of the junior 
high school, teacher-training institutions in 
general have failed to be realistic about 
training individuals for this level of instruc- 
tion in the public schools. Ordinarily, 
teacher training institutions have elementary 
and secondary departments. The elemen- 
tary school is usually conceived of as mean- 
ing grades kindergarten through six. AIl- 
though secondary education is frequently 
defined as embracing grades seven through 
14, in reality, most training programs are 
geared primarily to training teachers for 
senior high school levels only, grades 10, 
11, and 12. 
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These comments point up the fact that 
teacher training institutions have usually 
not made any major point of emphasis in the 
training of junior high school teachers. 
That this should be true is rather surprising 
since it is this age group which offers so 
many critical developmental problems which 
have profound psychological and educa- 
tional implications for the teacher. It 
would ‘seem entirely reasonable for teachers 
to be carefully and thoroughly trained for 
reaching youth in this critical stage of tran- 
sition from childhood to adolescence. 

Coupled with this lack of attention to a 
crucial area in teacher training is the inade- 
quate background of training in science so 
typically possessed by junior high school or 
general science teachers. In addition, we are 
now in the midst of a “specialist approach 
to education’ development. There is no 
quarrel with this if specialization is built on 
a broad base of adequate general training. 


“ 


However, the present “specialist” orienta- 
tion is abroad and with this view so strongly 
urged in many quarters it seems even more 
unlikely that general science teachers will 
acquire the breadth of training needed in the 
To counteract this trend it is es- 
sential that teacher training institutions take 


sciences. 


a definite stand and develop a specific pro- 
gram for such training. The idea that an 
individual is qualified to teach general sci- 
ence if he has 15 hours in any science what- 
ever, whether it be meterology or botany or 
bacteriology or geology is so ridiculous that 
it is difficult to see why we condone the 
We 


thereby give approval to the idea that any 


practice. cannot remain silent and 
15 hours of science including health, con- 
servation and safety courses is as good as 
any other in the training of a general science 
teacher. 
OUTMODED 


CERTIFICATION LAWS 


One study has indicated that in a majority 
of states if an individual is qualified to teach 
in senior high school he is therefore quali- 
fied to teach any junior high school subject. 
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This needs no further comment except that 
it is time that we developed some sort of 
an action program to correct the blanket 
certification approach and the notion that 
any 15 hours of science, or in fact no science 
at all, will qualify a teacher for general sci- 
ence instruction. certification 
standards are far too lax and innocuous. 


Present 


POOR ADMINISTRATION 


Those who have taught general science 
and senior high school science will usually 
concede that teaching general science with 
high effectiveness is a much more difficult 
task than teaching the more highly spe- 
cialized classes of the senior high school. 
Yet it is not an uncommon notion among 
the uninitiated that anyone can teach gen- 
eral science. Administrators must take a 
portion of the blame for so much ineffective 
general science teaching. They have not 
been concerned enough with the qualifica- 
tions of the individuals to whom they have 
assigned general science classes. Further- 
more, they have tended to dilute the teach- 
ing assignments over too many fields. The 
upward mobility of the junior high school 
teacher into the senior high school has al- 
ready been mentioned. It is likely that some 
of this migration reflects an administrative 
policy or belief that the junior high school 
is a fine training ground and recruitment 
agency for senior high school. 

A similar migration can be observed in 
colleges which have a basic science or gen- 
It is diffi- 


cult to secure individuals who are willing 


eral education science program. 


to make a career of teaching in such pro- 
grams, partly because of the prestige fac- 
tors that are involved, the difficulty of pro- 
motion, salary, etc. No doubt the same 
factors are at work as far as science teach- 
ing in the junior high schools is concerned 
as compared to teaching in the senior high 
school. 

In summary, it is entirely possible that 
we have had too many talks about implica- 
tions and not enough outlining appropriate 


action on these matters. Perhaps it is a 


— 





tin 


sol 


of 


n 








No. 1 


t that 
rt of 
anket 
that 
‘ience 
1 sci- 
ation 
us. 


ience 
ually 
with 
ficult 
spe- 
hool. 
nong 
gen- 
ke a 
ctive 
» not 
ifica- 
have 
ther- 
~ach- 
The 
‘hool 
s al- 
some 
ative 
‘hool 
nent 


d in 
gen- 
diffi- 
lling 
pro- 
fac- 
pro- 
ame 
ach- 
rned 
high 


that 
lica- 
riate 
is a 


















Fesruary, 1960] 


time for more positive action in correcting 
some current deficiencies. 

Three suggestions are offered as a point 
of departure: 


CoMMUNITY COLLEGES 
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1, Establish specialized programs for the train- 
ing of junior high school science teachers. 

2. Seek better certification laws. 

3. Develop a career concept of 
school science teaching. 


junior high 


PREPARATION OF SCIENCE INSTRUCTORS FOR 
COMMUNITY COLLEGES * 


NATHAN S, WASHTON 
Queens College, Flushing, New York 


W HAT kind of education should a teacher 
in a community college possess? Per- 
haps it is necessary to ask the question, what 
is the function of a community college, be- 
fore an attempt to answer the first question 
is made. This paper is the result of a par- 
tial study from an over-all study * in which 
20 high school principals, guidance coun- 
selors, and college advisors were inter- 
viewed along with 11 leading industrialists. 

One of the major functions of a Com- 
munity or Junior College is to provide the 
students with a technical or vocational kind 
of education. The two year terminal cur- 
riculum usually prepares these students for 
jobs in the semi-professions such as assist- 
ant to an engineer. The typical curricula 
that are of concern to the science instructors 
are: Chemical Technology, Mechanical 
Technology, Electrical Technology, Pre- 
Engineering, and Liberal Arts. Many of 
the students who enter a community col- 
lege may not have qualified for admission 
to a four year liberal arts college because of 
lower scholarly achievement or lack of in- 
terest. Hence, most of the graduates from 
a Community or Junior College enter an 
industry with the idea of being qualified to 
do a specific job. 

Other functions of a community college 


* Presented at the Thirty-Second Annual Meet- 
ing of the National Association for Research in 
Science Teaching, Hotel Dennis, Atlantic City, 
New Jersey, February 20, 1959. 

1 Board of Higher Education, City of New 
York, “Proposal for the Sponsorship and Estab- 
lishment of a Community College in the Borough 
of Queens,” April 1958, 132 p. 


are to offer a general education or a basic 
education that is required of all citizens re- 
gardless of the curriculum pursued or the 
school attended and to enable those students 
who show a real potential in profiting from 
a continued experience in higher education, 
to transfer to four year colleges and univer- 
sities. If all students in a community col- 
lege were to transfer to a liberal arts college, 
perhaps the requirements for college teach- 
ing in a community college would be the 
same as a liberal arts college. On the other 
hand, if all of the students in a junior or 
community college were to become trades- 
men or mechanics, the experience of the 
instructors would be very different from 
that of a four year college. 

The science instructor in a community 
or junior college needs an excellent back- 
ground in the liberal arts, a thorough tech- 
nical education in the basic sciences, and 
an understanding of how young people 
learn in the process of teaching. The indus- 
trial leaders who were interviewed did not 
suggest that science instructors should be 
familiar with the specific machines that are 
used in a particular industry. They in- 
sisted that the teachers should educate the 
students in the basic sciences if the students 
are to be useful to industry. This sugges- 
tion was made especially for those students 
who enter the following curricula: me- 
chanical technology, electrical technology, 
chemical technology, and pre-engineering. 

Many of the executives from industry 
maintained that they can teach the beginning 
employees or gradautes from the junior 
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college the required applications if the stu- 
dents possess the basic information or 
knowledge. 

Most of the industrial personnel asked 
that the instructors stress wholesome atti- 
tudes, values, and behavior of people. Spe- 
cifically, they want to employ graduates 
who are hard working, who do not watch 
the clock, who do not give up tasks too 
quickly, who are willing to earn promo- 
tions on the basis of achievement, who are 
eager to learn from the better trained in- 
dividuals, who show respect for others, and 
who can get along with other people. It 
appears that character eduaction is wanted 
by industry. Perhaps the community col- 
lege science instructor can make a worthy 
contribution towards helping young people 
become better people as well as_ better 
employees. 

If one examines very carefully the needs 
of industries, it may be discouraging to note 
how inadequately the university is geared 
to them in preparing science instructors. 
On the other hand, our universities do an 
excellent job in educating the scholar and 
What 


institutions of 


the specialist or the professional. 


kind of education should 
higher learning offer to the prospective sci- 
ence teacher in the junior or community 
college ? 

Evidently, courses alone, are insufficient. 
The instructor needs wisdom, experience, 


NEEDED RESEARCH IN 


WILLIAM 
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character, in addition to knowledge. Should 
a university divorce itself from the intangi- 
bles such as character and wisdom? Isn't 
it possible for a university to challenge sci- 
ence teachers by providing them with regu- 
lar opportunities to work, observe, 
study in different kinds of technical 
scientific 


and 
and 
this 
might constitute a major part of the labora- 
tory work in a college course. 


establishments? Perhaps 
Learning 
how to live with different students in col- 
lege should likewise receive greater atten- 
tion if we are to help develop the kind of 
teachers for our semi-professionals and pro- 
fessionals in our society. 

The junior college or community college 
science instructor needs to understand how 
post adolescent youth learn and behave. 
This is important if he is to teach them. It 
is not merely a course in psychology or edu- 
cational psychology that is suggested but 
rather the kind of experiences that will en- 
able a young instructor to work with stu- 
dents to promote a maximum learning situa- 
tion. Perhaps an apprentice or clinical 
teaching experience is needed where the 
prospective science instructor is working 
along with a senior instructor and students. 
The apprentice teaching experience could 
be a laboratory situation in which psychol- 
ogy of learning, science content mastery, 
teaching skills, understanding students in 
a learning situation should be developed. 


SCIENCE EDUCATION * 


C. Van DEVENTER 


Western Michigan University, Kalamazoo, Michigan 


I. THE CURRENT EDUCATIONAL CLIMATE 
E are witnessing a time of ferment in 
Only 


a portion of this is due to the fact that the 


the field of science education. 


* Based on the report of the Chairman for the 
Committee on Needed Research in Science Teach- 
ing, Thirty-Second Annual Meeting of the Na- 
tional Association for Research in Science Teach- 
ing, Hotel Dennis, Atlantic City, New Jersey, 


February 20, 1959. 





Russians launched the first artificial satellite 
in October, 1957, before the United States 
succeeded in such an attempt. This only 
served to focus attention on the differences 
between the essentially European-type edu- 
cation which is given to science students in 
Russia and the American-type education 
through which our science students are 
trained. Those who have studied the history 
of education know that these approaches 
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are widely different because of variance in 
origin and development, even though the 
end-results attained are not too far apart. 
All of the things that have been said in 
criticism of and in defense of American 
science education since the launching of the 
first sputnik had been said before, and all of 
the varying points of view were well-defined 
before October, 1957. 

The present period of ferment has other 
A part of it 
derives from the availability of various 


and more important roots. 


technical developments such as closed-circuit 
television and whole courses on film which 
appear to make possible the “spreading” of 
the effort of an individual teacher over a 
very large student population. A part of it 
derives from the growing custom in the 
technical fields of scientific research to de- 
pend upon teams of researchers rather than 
individuals for attack on complex problems. 
This has been seized upon by research 
directors in less technical areas as being a 
more rapid and possibly more efficient way 
of finding answers to problems. The general 
rise in our standard of living, creeping 
economic inflation and a movement toward 
the giving of greater rewards to workers as 
compared to administrators in all fields, 
have resulted in demands for greatly in- 
creased salaries for teachers. Concurrent 
with this has been a demand for the spend- 
ing of more money for the facilities for 
education at all levels. A related trend has 
been toward giving special attention to 
gifted students as a means of utilizing more 
efficiently our national pool of mental abili- 
ties. Other related movements have been 
toward greater emphasis on research-type 
experiences for students at all levels, espe- 
cially the gifted, and more intensive subject- 
matter training for teachers, in view of the 
greater demands being urged upon them. 


All of 


formed the basis for a number of national 


these trends and ferments have 
studies and reports that have received ex- 
tensive publicity. 

We need to consider the background 
against which these movements are operat- 
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ing, in order to evaluate their probable effect 
on the educational picture. The most out- 
standing feature of this background is the 
enormous increase in population in the 
United States and the rest of the world 
The 


U. S. Bureau of Census estimates a min- 


which is in progress and in prospect. 


imum of 179 million population for the 
United States by 1960, 192 million by 1965, 
203 million by 1970, 216 million by 1975, 
and 231 million by 1980. At the present rate 
of increase—about 25 births per 1000 people 
per year—we would have to cope with the 
prospect of around one billion people in 
the United States by 2050. 

We are already faced in our schools with 
the first wave of this vast growth in popula- 
tion. It is resulting in a very active com- 
petition for financial support of education 
with other agencies depending upon public 
funds. With the increasing cost of all 
publicly supported endeavors, there has 
begun to develop a very considerable re- 
sistance on the part of the voting public to 
the increases in taxation which are necessary 
to support this cost.* As a result there has 
been a rash of failures of passage for pro- 
posed bond issues for school construction, 
and millage increases for increased school 
budgets, including increased salaries for 
While it is not likely that the 


American tradition of education for every- 


teachers. 


body to as high a level as they can afford 
and attain will be abandoned, this apparent 
approach to a practical upper limit of the 
relative expansion of educational expendi- 
tures may well force us to re-think cur- 
riculum and course content, methodology 
and possibly even basic philosophy, in the 
direction of achievement of greater educa- 
tional productivity. 


II, CURRENT TRENDS IN SCIENCE EDUCATION 


It is our task to consider this picture in 
terms of the present and future evolution 


1U. S. News and World Report, Vol. XLV, 
No. 22, November 28, 1958, pp. 72-84. 

2U. S. News and World Report, Vol. XLVI, 
No. 20, May 18, 1959, pp. 41-43. 
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of science education. If the amount of 
money which is available for the expansion 
of educational facilities and personnel is 
approaching a relative ceiling, then we 
must find ways to get the most possible 
for what we have to spend. 
education in the predictable future will ap- 
parently emphasize science to an extent far 
greater than in the past, if the total availa- 
ble budget is approaching a limit, then that 
which is available for science must also be 
limited. 

All of the current movements and new 
developments listed at the beginning of this 
report are expensive. 
aids are not justifiable in terms of how 
little they cost. Some other basis must be 
found to justify them. 


Even though 


Mechanical teaching 


Special attention 
to superior students is expensive, both from 
the standpoint of teaching time and special 
counseling. More intensive subject-matter 
training for science teachers, especially at 
the secondary level, means narrowing the 
area of specialization and consequently the 
fields of service of these people. This makes 
for lessened adaptability and consequently 
more expensive teaching. Greater emphasis 
on research-type experiences at all levels 
means more individualization of instruction, 
which in turn means more teachers for fewer 
students, and is again more expensive. 
Therefore there is a question as to how 
far we can afford to go in these directions. 

Each of these problems must be thought 
of not only in terms of possibly improved 
end-results, but to an even greater extent 
in terms of increased teacher productivity. 
Indeed, if it came to a choice between these 
two desirable objectives, it is probable that 
the matter of increased teacher productivity 
would prove the more important. We do 
not yet know if the end-products are im- 
proved or not. This is a question for re- 
search to answer. 

It seems probable that we may be upon 
the threshold of an educational revolution 
in response to the problem of the mass, and 
in terms of the development of new meth- 


odological approaches. This may well be 
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comparable to the industrial and agricultural 
revolutions of this century and the preceding 


one, in which mechanization and 
methods were applied successfully to most 
processes previously carried out on the 
basis of individual craftsmanship. The 
process of teaching, as it has traditionally 
been conducted, is related to individual 
methods of craftsmanship rather than to 
mass production. 

In view of all of this, we may look for 
the extension of mechanization in all areas 
of education where it is possible. Closed 
circuit television will be used because it 


mass 


extends teacher productivity, whether it 
achieves better long-range results or not. 
Entire courses on film have been developed 
by White in physics and by Roney in bi- 
ology.* Evaluation of the White physics 
films has been carried out on a state-wide 
basis in one study, with results which are 
Mechanical testing 
and evaluation are spreading rapidly. At 
least 150 organizations are now in the busi- 
ness of manufacturing standardized tests. 
More than 100 million such tests were used 
in this country last year.® 

Acceptance of these devices will inevitably 
both justify and be justified by higher 
teacher-student ratios, with an individual 
instructor either meeting larger classes, or 
meeting more classes of the same size less 
often. It is possible that we may see more 
reliance on required student reading, both 
from books and microfilm, individual stu- 
dent listening to tape-recorded lectures, and 
observation of self-run sound motion pic- 


as yet inconclusive.* 


tures. This would envisage a great ex- 
pansion of library facilities and types of 
usage. Other possible developments are 

3H. Burr Roney, “A New Approach to the High 
School Biology Course,” The A.J.B.S. Bulletin, 
Vol. IX, No. 2, April 1959, pp. 18-20. 

4Milton O. Pella, “The Effectiveness of the 
Encyclopedia Britannica, Harvey White Physics 
Films in the Teaching of High School Physics.” 
Paper presented at the 32nd annual meeting of the 
National Association for Research in Science 
Teaching, Atlantic City, New Jersey, February 
1959, 

5U. S. News and World Report, Vol. XLVI, 
No. 24, June 15, 1959, pp. 4446. 
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self-directed laboratory and field experi- 
ences. In such a situation the teacher 
would become a subject-matter counselor 
and director of activities, rather than a 
purveyor of information. Use of graduate 
students and clerical assistants working 
under the teacher’s direction would further 
extend his productivity. 

It is probable also that we may see a 
larger proportion of the cost of education 
borne by the student. A rise in tuition 
costs appears to be the only source of income 
for education which is not approaching ex- 
haustion. Such a development undoubtedly 
would and should be accompanied by a 
scholarship program for the gifted at public 
expense. Use of income from increased 
tuition would be used in part-payment for 
buildings and equipment as well as for 
teacher’s salaries. However, it would sup- 
plement rather than supplant support of 
public education by taxation as we know it 
at present. 

There is a growing demand that school 
facilities be used on a year-around-basis, 
and for a longer school day, possibiy on the 
basis of successive shifts of separate stu- 
dent populations and Under 
crowded conditions in institutions, 
more and more late afternoon and evening 
classes are being scheduled. Many institu- 
tions are studying their programs with the 
idea of making greater use of their facilities 
over an 11-month or 12-month year. 


faculties. 
some 


Various reports on educational needs 
have called for streamlining and standard- 


While it is 


doubtful if any very extensive standardiza- 


ization of curricula in colleges. 


tion will be carried out on other than an 
experimental basis in the immediate pre- 
dictable future, it is probable that institu- 
tions of collegiate rank will be forced to 
resort to some streamlining and elimination 
of courses below the graduate level that 
draw limited enrollment. This will mean 
less opportunity for individual development 
and initiative on the part of teachers. 

It is probable that in the future the 
teacher will work harder, or at least for a 
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longer school year, and will become more 
of an educational technician or engineer and 
less of a teacher in the traditional sense. 
With the consequent increase in productiv- 
ity, however, will come the better pay which 
has so long been called for and is so badly 
needed. 

More effort will necessarily be required 
on the part of the student, and as a conse- 
quence more individuals will probably fall 
by the wayside at earlier levels. It is prob- 
able, however, that students will perform 
better under such a system than we would 
presently anticipate. 

In view of the more rapid growth of our 
undergraduate college population than of 
our graduate school product, it will be 
necessary for us to utilize a higher pro- 
portion of teachers qualified at the master’s 
degree level, in senior colleges and univer- 
This 


will necessarily be true even with the de- 


sities as well as in junior colleges. 


velopment of greater teacher productivity. 


Resistance to the utilization of such less 
adequately-trained personnel will, however, 
hasten the spread of the mechanical aids 
and other new approaches previously dis- 


cussed. 


III. THE PROBLEMS THAT RESEARCH 


MUST FACE 


So far, this report has been concerned 
with outlining the educational trends that 
we are currently experiencing, and the basis 
for them. As members of the National As- 
sociation for Research in Science Teaching 
we must ask ourselves what science educa- 
tion can do at the research level to meet this 
challenge. 

The educational revolution which is indi- 
cated is deep and fundamental. The follow- 
ing are suggestions of areas in which we 
may well proceed: 

1.We would do well to re-think all of our 

courses and curricula at all levels up through 
the junior college, from the standpoint of 
more efficient use of teacher time. This will 
involve a consideration of the following 
specific problems : 
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a. How to efficiently utilize mechanical meth- 
ods of presentation and evaluation. 


b. How to place more responsibility on the 
student for his own instruction. 
c. How to condense our present offerings, such 


that a traditional two-year sequence can 
in some cases be presented in a single year, 
a year’s offering in a semester, and a 
semester’s work in a single unit. Some 
effort is being made toward this goal by 
the Physical Science Study Committee and 
the American Institute of Biological Sci- 
ences Curriculum Study.® 

d. How to be a subject-matter counselor and 
director of educational activities, in addi- 
tion to, or as an alternative to being a 
teacher in the traditional sense. 


nN 


. We need to give consideration to the problem 
of bringing about greater and more efficient 
utilization of educational facilities and equip- 
ment, through the day, and through the year. 


w 


. We must find ways to educate teachers for 
working under the conditions which the 
educational revolution creates. This involves 
the preparation of different kinds of people 
for teaching at different levels: 

a. Well-rounded persons, with broad knowl- 
edge, who are at the same time qualified 
and resourceful educational technicians, 
for work at all levels up through the junior 
college. 

b. Well-rounded persons, with broad knowl- 
edge, who are research-minded innovators, 
both in and out of the classroom, to serve 
as teachers and teachers of teachers at the 
senior college and graduate levels. 


4. 


. We must learn to use meaningfully the results 

of pure science research without having en- 
gaged in it ourselves. This involves an 
ability to read technical and semi-technical 
materials and re-interpret them in language 
that students at the level at which we are 
working can understand. It is probable that 
the preparation of teaching materials, based 
upon technical research reports and other cur- 
rent sources rather than on textbooks, may 
well replace the writing of a thesis of the 
traditional type based on research, for the 
teaching master’s and doctor’s degrees of the 
future. 


In the preparation of teachers for all levels 
below the third and fourth college years, 
it is necessary to think in terms of teles- 
coping more into less. Study after study 

6 Elbert P. Little, Francis L. Friedman, Jerrold 
R. Zacharias, and Gilbert Finley, “The Physical 
Science Study,” The Science Teacher, Vol. XXIV, 
No. 7, Nov. 1957, pp. 316-330, and Arnold B. 
Grobman, “The Biological Sciences Curriculum 
Study,” The A.J.B.S. Bulletin, Vol. TX, No. 2, 
April, 1959, pp. 21-23. 
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has resulted in the recommendation of 40- 
60 college semester hours for the training 
of high school science teachers in one or 
two fields. At the same time we are con- 
stantly being told of the shortage of teachers 
in the science fields, especially the physical 
sciences. We will never get the teachers 
that we must have if we follow the path 
of requiring more and more extensive train- 
ing in narrower and narrower fields. Nor 
will we be able to pay them the salaries 
necessary to attract such intensively trained 
persons in competition with industry and 
the scientific professions. To justify an 
adequate salary for a teacher in terms of 
educational productivity, we must have a 
broadly-trained, multiple-use person, cap- 
able of operating at a high level of efficiency. 

In order to accomplish the breadth of 
training that such a teacher requires, we 
need to find out how to develop an under- 
standing of any particular science field (bi- 
ology, chemistry or physics), adequate for 
teaching at the high school level, with a 
minor in that field of 16 to 20 hours. We 
must make the minor more meaningful. 
Only by doing so can we meet the expand- 
ing demand for teachers. 

Similarly, with the growing utilization 
of master’s degree teachers at the college 
level, we must determine the kind of mas- 
ter’s degree which is most functional for a 
teacher of science. We must telescope into 
the master’s degree as much as possible of 
what we have come to consider as being a 
part of the dector’s degree. Here again we 
must learn to do more with less. 

Finally, we must study means of motiva- 
tion for additional self-training of such 
minimally trained individuals. Utilization 
of science news, and science periodicals and 
books written at the semi-technical level, is 
one such avenue for additional self-training. 
In-service training and experience, con- 
stantly evaluated and extended by the ex- 
ercise of an inquiring and imaginative mind 
is another. We need to study more efficient 
methods of self-training and in-service 
training. 
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HIGH SCHOOL BACKGROUNDS OF PH.D.’S 







SAMUEL STRAUSS 
McKinley High School, Washington, D. C. 


Ms" talk and some effort is being de- 
voted to the selection and training of 
able and gifted youngsters. The assump- 
tion seems to be that our talented youth 
will develop into our talented adults—the 
scientists and scholars of the future. 
Whether existing evidence will support such 
an assumption is not clear. Terman, in 
his long range study of gifted children 
found, after the period 1921-51, that of the 
800 gifted men, 126 had a Ph.D. or other 
doctorate, including 48 with the M.D. He 
counted 123 men who had done some re- 
search in physical science, engineering, bio- 
logical science, medicine and the social 
sciences. But another group of 177 gifted 
men had not attended college or had at- 
tended less than three years. He reported 
that only a small number of the 600 gifted 
women had become scientists [3]. 

Making such long range studies poses 
many problems and difficulties. It has 
seemed more feasible, if not so adequate or 
accurate—because it is arguing after the 
fact—to study men who have already be- 
come scientists and scholars and to trace 
backward in their lives to find out what 
kinds of youngsters they had been. If it is 
assumed that the mark of academic success, 
which may signify intellectual leadership, 
is the earning of a Ph.D. degree from a uni- 
versity, an examination of the early lives of 
the degree recipients may provide valuable 
clues as to the factors which led to such 
academic success. The author has been en- 
gaged in such studies for a number of years. 

In a detailed study of 60 biological and 
social scientists made in 1951-55, it was 
found that certain rather specific facts about 
these men were easy to obtain from 
them [2]. In a subsequent investigation 


of 89 physical scientists made in 1955-56, 
personal visits were made to the 85 sec- 
ondary schools in Ohio, California and New 


York attended by the subjects, and their 
high school records examined and copied. 
It was found that certain information about 
these men was readily available and, when 
compiled, yielded some very interesting and 
even surprising tables [1]. 

Stimulated by the results just mentioned, 
it was decided to collect more data of the 
same intriguing nature. This paper is the 
report of such a study. The investigation 
described here is in the nature of a pilot 
study, to determine if the procedure deline- 
ated in detail would yield worthwhile re- 
sults. The data reported here do not pur- 
port to be any kind of a sample and cannot 
therefore be considered as necessarily repre- 
sentative of the whole population of Ph.D.’s. 


PROCEDURE 


Arrangements were made in September 
1957 with the Dean of the Graduate School 
of the University of Maryland for a study 
of recent Ph.D.’s. From the commencement 
programs a list was compiled of the 330 per- 
sons who had been awarded the Ph.D. 
degree, in all fields, during the preceding 
five years, from August 1952 through June 
1957. A search of the files in the office of 
the Graduate School and the Registrar, and 
examination of the Vita pages in the library 
copies of the doctoral dissertations provided 
information about the 290 persons who had 
been graduated from secondary schools in 
the United States. 

A questionnaire was printed in the form 
of a folded postcard, so arranged that all 
the questions were on one side and the 
answers on the other half of the card; thus 
the card could be cut in half and all the in- 
formation retained on a 3% by 5% inch 
card. The first six lines were for the name 
of the former student, the place and date 
of his birth, the name and address of the 
secondary school and the date of gradua- 
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tion. These items were entered on the card 
by hand, to make it personal, and identified 
the former student so he would be easy to 
find in the high school records. The last 
three lines, also filled in, gave the names of 
the institutions from which the student had 
received his undergraduate and graduate 
degrees, the years, and the field of doctoral 
specialization. This informed the high 
school officials as to where and when their 
graduate had achieved academic success. 
Only the six middle lines were left to be 
filled in by some high school official or 
teacher, and called for the size of the high 
school enrollment, the former student’s 
rank in his graduating class, his father’s 
occupation and his intelligence test scores. 
A page of mimeographed tables about the 
89 physical scientists was formulated to 
provide the schools with interesting in- 
formation and to show how impersonally 
the confidential information would be 
treated. The questionnaire, the set of 
tables and a covering letter explaining the 
nature of the study were mailed in hand- 
addressed and stamped (not metered) en- 
velopes on October 21, 1957 to the 249 
high schools in 41 states which had been 
attended by the 290 Americans who had 
been granted the Ph.D. degree by the Uni- 
versity of Maryland. Within one week 
55 per cent of the questionnaires were re- 
turned ; within one month 76 per cent came 
back, and eventually 86 per cent of the forms 
were returned. 
response, no follow-up request was made. 
Encouraged by the success of the Mary- 
land project, the same kind of arrangement 


In view of the gratifying 
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was made in January 1958 with the Regis- 
trar of The Johns Hopkins University in 
Baltimore. A similar procedure was fol- 
lowed. The names of the 309 persons who 
had earned the Ph.D. degree (none of the 
other doctorates were considered in this 
study) during the same five year period 
were found in commencement programs, and 
information about these individuals was 
secured from files in the Registrar’s Office 
and from the Vita pages in dissertations 
It was 
found that 269 of them had been graduated 
from 227 different secondary schools in 40 
states. 


stored in the university library. 


The same questionnaires and the 
same enclosures, mailed on March 1, 1958 
to the principals of these schools, were again 
returned very promptly and within two 
months totaled 85 per cent. 


FINDINGS 


Altogether, the tables that follow present 
data concerning 648 Ph.D.’s who had at- 
tended 482 known secondary schools located 
in all but two of the states in this country. 
Since not all of the questionnaires were re- 
turned, and since complete information was 
not available on all the high school records, 
the number (N) of usable replies is indi- 
cated in each column of each table. 

Of the total number of 648 doctorates, 170 
were in the biological sciences, 295 were in 
the physical sciences (this group is large 
because one group studied were all physical 
scientists), 107 were in the social sciences 
and 76 persons were in the humanities. Of 
the total group, 31 were women. 

Table I shows the I.Q.’s as reported from 


TABLE I 
I.Q.’s SHOWN ON THE HicH ScHoort Recorps or 383 Px.D.’s 

Biological Physical Social 

Scientists Scientists Scientists Humanists Total 

N = 101 N = 208 N = 47 N = 27 N = 383 
91-100 1 5 1 0 7 (2%) 
101-110 22 13 5 1 41 (11%) 
111-120 35 68 12 2 117 (30%) 
121-130 36 70 13 15 134 (35%) 
131-140 6 32 11 7 56 (15%) 
141 and higher 1 20 5 2 28 (7%) 
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the high school records. No attempt was 
made to convert the I.Q.’s from different 
tests to a comon base, to allow for standard 
deviations or to introduce any other cor- 
rection factors. It was felt that the condi- 
tions under which intelligence tests are 
sometimes administered are so varied, and 
sometimes so unfavorable, that the applica- 
tion of correction factors to the results 
would be meaningless. What is important 
to bear in mind is that, right or wrong, the 
1.Q.’s are frequently used at face value, and 
sometimes regarded as sacred, by school 
administrators, counselors, teachers and 
parents. The lives of some students in our 
schools are sometimes not only colored, but 
directed and strongly influenced as a result 
of the fetish that some people make of the 
numerical value which presumably repre- 
sents an intelligence quotient. 

It is therefore interesting to note that 
some of the persons who were intelligent 
enough to earn a Ph.D. degree had, on their 
high school records, I.Q.’s of 100 or lower. 
One boy, with a reported 1.Q. of 94, had 
been placed in a non-academic curriculum 
in his high school by a school counselor. 
Of equal interest was the relative scarcity 
of persons who had very high I.Q.’s. The 
highest I.Q. reported was 165, and only 7 
per cent of the reported I.Q.’s were above 
140. It can be seen that the median I.Q. 
of this group of Ph.D.’s was approximately 
120, which can hardly be said to confirm 
the view sometimes expressed that the mini- 
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mum I.Q. required for graduation from 
college is 120, and that only students above 
this level can be considered as academically 
talented. 

Table II, which shows the rank in their 
high school graduating class of some of the 
subjects for whom information was availa- 
ble, is a cumulative table, except for the 
number of valedictorians. According to 
the records, two-thirds of the Ph.D.’s in this 
group were below the top 5 per cent of their 
high school graduating class, and half of 
the subjects had been below the top 10 per 
cent of their class. In fact, 7 per cent of the 
Ph.D.’s had been in the bottom half of 
their high school class and there were even 
13 individuals who had been in the lowest 
quarter. 
graduating class of 257 students, the in- 
dividuals who had stood Ist and 206th re- 


In one particular high school 


ceived Ph.D. degrees from the same uni- 
versity ten and eleven years later, one in 
applied mathematics and the other in physi- 
cal chemistry. It was interesting to note 
that the range in class standings shown 
in Table II seemed to prevail to about the 
same degree among those who had attended 
small or large high schools, or had been 
students in general or specialized schools. 
No pattern was evident in this group of 
subjects. 

The data in Table III, showing the size 
of the high schools from which the subjects 
were graduated, make clear that the large 
high schools are more productive of Ph.D.’s 


TABLE II 


RANK IN HicH Scuoot GrapuatinG Crass or 471 Pu.D.’s 


Biological Physical Social 
Scientists Scientists Scientists Humanists Total 
N = 126 N = 224 N = 68 N = 53 N — 471 
Valedictorian 8 29 4 10 51 (11%) 
Withintop 5% 19 98 15 24 156 (33%) 
10% 32 142 30 32 236 (50%) 
25% 66 191 46 45 348 (74%) 
33% 84 205 52 46 387 (82%) 
50% 108 219 62 49 438 (93%) 
75% 120 220 66 52 458 (97%) 
100% 126 224 68 53 471 (100%) 
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TABLE III 


ENROLLMENT IN THE HicGH ScHooits ATTENDED BY 523 PuH.D.’s 


3iological Physical Social Est. U. S. 
Scientists Scientists Scientists Humanists Total Enrollment 
N = 134 N = 249 N=/79 N = 61 N = 523 % 

1- 100 13 9 5 2 29 (5%) 7 
101-— 200 8 17 7 5 37 (7%) 12 
201- 500 24 29 17 12 82 (16%) 21 
501-1000 28 54 17 14 113 (22%) 22 

1001-2500 42 101 27 19 189 (36%) 30 
2501 and more 19 39 6 9 73 (14%) 


but that the small secondary schools are by 
no means unproductive. From U. S. Office 
of Education data on the number of high 
schools in this country of each size, esti- 
mates were made of the total student enroll- 
ment in each size school by multiplying 
the mid-point of the enrollment spread by 
the number of schools in each category. 
The resulting estimates are shown in the 
last column of Table III. The figures 
indicate that an estimated 19 per cent 
of the secondary school students in the 
United States attend high schools with an 
enrollment of 200 or less, and that these 
schools produced 12 per cent of the doctor- 
ates on a proportionate basis. On the same 
basis, the smallest high schools in this 
classification with an estimated enrollment 
of 7 per cent of the school population pro- 
duced 5 per cent of the doctorates. Con- 
sidering the handicaps under which the 
small schools labor, this seems like a very 
good record indeed. 

It can be seen from Table IV that about 
one-third of the fathers of the Ph.D.’s for 


whom data were available were professional 
men, about one-third were in business, and 
the remaining third were skilled and un- 
skilled laborers and farmers. All elements 
of the country’s population seem to have 
contributed doctorates to this group. A\l- 
though a disproportionate number came 
from professional fathers, they did not con- 
stitute the preponderant group that former 
studies had revealed. The data in Table IV 
tend to confirm the changing pattern in 
educational and social conditions which has 
had the effect of reducing the proportion of 
doctorates whose fathers were professional 
men, as commented upon in an earlier re- 
port [2]. It may even be ventured that 
further investigation will show that the 
children who come from families with high 
economic and social status rarely become 
scientists and scholars. 

Table V illustrates another facet of this 
fascinating problem. The not uncommon 
stereotype of the youthful scientist who 
makes great discoveries is the exception 
rather than the rule. Even though the 


TABLE IV 


OccuPATIONS OF THE FATHERS OF 393 PuH.D.’s 


Biological Physical Social 
Scientists Scientists Scientists Humanists Total 
N = 97 N = 199 N = 56 N =41 N = 393 

Professional 25 70 24 19 138 (35%) 
Business 31 70 19 12 132 (34%) 
Skilled Labor 15 35 8 6 64 (16%) 
Unskilled labor 8- 12 0 1 21 (5%) 
Farmer 18 12 5 3 38 (10%) 
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TABLE V 


AGE AT RECEIVING THE PH.D. Decree or 647 Pu.D.’s 


siological Physical Social 
Scientists Scientists Scientists Humanists Total 
N = 170 N = 295 N = 106 N = 76 N = 647 
Range in ages 24-49 21-41 24-55 23-51 21-55 
Mean age 31.3 29.6 33.4 32.5 31.0 
Age range 
21-25 8 27 5 5 45 (7%) 
26-30 76 171 45 23 315 (49%) 
31-35 55 74 23 29 181 (28%) 
36-40 19 22 16 15 72 (11%) 
41-45 10 1 10 2 23 (3%) 
46-55 2 0 7 2 11 (2%) 


physical scientists were the youngest in the 
group studied, their average age was almost 
thirty at the time they took their degree. 
Almost half of the Ph.D.’s took their degrees 
between tne ages of 26 and 30, and the next 
largest group were between 31 and 35 years 
old. Two of the subjects were awarded their 
degrees before they were 24 years old. The 
social scientists and the humanists were 
definitely older than the natural scientists 
when they received their degrees. This 
may be due to the fact that the natural 
sciences may not require as much maturity 
to understand; training in the natural 
sciences begins at a lower level in our 
schools. It may also be due, in part, to the 
fact that a substantial number of scholars 
in the social sciences and humanities 
switched from a previous interest in the 


natural sciences—the reverse rarely occurs 
—and this change required more time. In 
any event it takes a long time, in our 
educational system, for a person to complete 
his academic training. 

The last statement is even more strikingly 
illustrated by the data in Tables VI and VII. 
It is undoubtedly true that some students 
go from high school directly into college 
and then into graduate work for the doctors 
degree, but these are probably the excep- 
tions. Even the physical scientists, the 
youngest group of subjects, took 50 per cent 
more time than would be expected if they 
had gone straight through with their aca- 
demic training. The time interval from 
bachelors degree to doctorate averaged 
twice as long as would be expected. Per- 
sonal interviews with many degree recip- 


TABLE VI 


Time INTERVAL FROM Hicu ScHoot GRADUATION TO RECEIVING PH.D. For 594 Px.D.’s 


Biological 
Scientists 


N = 154 N = 271 
hange, in years 7-32 6-23 
Mean interval 33.5 12.0 


Physical 
Scientists 


Social 
Scientists Humanists Total 
N = 97 N = 72 N = 594 
7-34 6-30 6-34 
15.6 14.5 13.4 


TABLE VII 


Time INTERVAL FROM BACHELORS DEGREE 


Biological Physical 

Scientists Scientists 

N = 170 N = 289 
Range, in years 3-26 3-19 
Mean interval 7.6 73 


To Receivinc Px.D. ror 641 Pu.D.’'s 


Social 
Scientists Humanists Total 
N = 107 N = 75 N = 641 
3-28 5--32 3-32 
9.7 9.8 8.0 
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ients show that this long time interval was 
due to several factors. One is the length 
of time spent in graduate school, which has 
been found to range from three to eight or 
Another is the fact that it may 
take years for a college graduate to become 
interested in going back to school for a 
doctors degree. A third reason is lack of 
funds. Of course, World War II and the 
Korean War played a part in delaying the 
educational program of a large group of 
men, but on the other hand, the G.I. Bill was 
a great stimulus to many of them. 

The 648 American Ph.D.’s were also 
studied by comparing the 465 natural sci- 
entists with the 183 social scientists and 
humanists. Using the chi-square technique, 
it was found that the social scientists and 
humanists were significantly older (at the 
001 level) at the time they received their 
doctorates. They also had significantly (at 
the .05 level) higher I.Q.’s on their high 
school records than the natural scientists. 
The latter finding is at distinct variance 
with the results of other studies, such as 
that made by Wolfle and Oxtoby [4], and 
deserves further investigation. No sta- 
tistically significant differences were found 
between the two large groups with respect 
to their rank in high school graduating class, 
the size of the high schools attended or the 
occupations of their fathers. 


more years. 


DISCUSSION 


The set of data which probably attracts 
the greatest amount of interest is that 
concerning the I.Q.’s, shown in Table I. 
It may be argued that these I.Q.’s are really 
inaccurate and are lower than would be the 
case if the subjects had been tested with 
more care. As pointed out earlier, it does 
not really matter whether these data are 
accurate or not, because they are the figures 
used by the adults who direct the destinies 
of our youth. 

The author feels that the I.Q.’s reported 
by the high schools are probably approxi- 
mately correct, in the light of other evidence 
which he has collected. When a group of 


[Vot. 44, No. 1 


60 biological and social scientists were in- 
terviewed, the majority expressed the opin- 
ion that average intelligence or intelligence 
somewhat above the average was probably 
When 
the 89 physical scientists were interviewed, 
they said about the same thing [1]. In 


sufficient for being a scientist [2]. 


recent interviews with 96 college professors 
who had trained an average of 20.7 Ph.D.’s 
each, about half of them said that the mini- 
mum required to do research work in their 
own fields was somewhat above average in- 
telligence ;—with average intelligence being 
defined as that possessed by the average man 
on the street. Ten per cent of the professors 
expressed the opinion that even average 
intelligence was sufficient, while one-third 
of them said that far above average intel- 
ligence was required to do research (un- 
published study). The opinions expressed 
by these 245 research workers who have 
earned Ph.D.’s tend to bear out the findings 
presented in Table I. 

If the data collected in this pilot study 
are correct, and can be verified by further 
investigations, they do not lend much com- 
fort to those people who have set up the 
current furor about gifted children and 
talented youth. A child, no matter how 
brilliant, is not yet a scientist or scholar. 
He must be trained to do research and this 
is a long and arduous process (see Tables 
VI and VII). 


most always prove that he is trained by 


In our society he must al- 


earning the “union card’’—the doctor's 
degree. Many an able youth never reaches 
this goal because he is unwilling to subject 
himself to the necessary rigorous disciplines, 
or because he strives for other goals. 

On the other hand, it requires much more 
than high intellectual ability to earn a Ph.D. 
It requires strong interests, great persever- 
ance and drive, keen curiosity and much 
hard work [1]. When one looks at Table I, 
one can only wonder how many more in the 
lower I.Q.’s might have gone on for a 
doctorate if they had not taken the word of 
their elders who took too seriously their 
apparent lack of intellectual brilliance. How 
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many children are being discouraged today, 
on the same grounds? Much the same sort 
of comment may be made about the grades 
earned in high school (Table II). Many 
of the interviewed 
pointed out that they earned better grades 


scholars who were 
in college than in high school and did even 
better in graduate school [2]. This may 
have been due to late blooming, to the 
arousal of intellectual interests or to the 
finding of a worthy outlet for their personal 
drive. 

Another misplaced emphasis, it seems to 
the author, is the stress being placed on the 
value of attending large high schools. The 
data in Table III show that small schools 
produce almost their share of Ph.D.’s. 
Personal visits to a considerable number of 
small schools have convinced the author 
(who attended a large school) that, though 
these schools may lack the equipment, 
facilities and personnel of large high schools, 
they make up for this deficiency by the 
personal attention given to students. Grad- 
uates of small schools have testified, in their 
interviews, that they remember and ap- 
preciate the personal interest taken in 
them [2]. Graduates of large schools have 
deplored the lack of personal contacts be- 
tween them and the over burdened and 
harassed faculty members. It should be 
noted that much of the graduate training 
in American universities is based on the 
same kind of close, personal contacts be- 
tween students and teachers which one finds 
prevailing in small high schools. 


CONCLUSION 
Although the data collected in this pilot 
study cannot be said to be necessarily repre- 
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sentative, they are nevertheless very in- 
teresting and in some respects quite sur- 
prising. The fact that 85% of the question- 
naires were returned by the high schools in 
the first mail-out, and that much informa- 
tion was made available as a result, indicates 
clearly that the procedure used in this pilot 
study was a fruitful one. The gathering of 
evidence, in the tradition of the natural 
sciences, seems a much more satisfactory 
base for drawing conclusions than the usual 
conferences and discussions based on arm- 
chair reasoning. 

One result of the investigation described 
above is that there is now in progress, in 
cooperation with the Office of Scientific 
National 

Research 


Personnel of the 
National 
study of the high school backgrounds of all 
the persons 


Academy of 
Sciences Council, a 


who received research doc- 
torates from American universities during 
the calendar year 1957. This investigation 
is proceeding along the same lines as the 
study described in this paper. Preliminary 


results are good. It is also planned to 


replicate the same procedure with the 1958 
doctorates. Results of these studies will be 


made available at a future date. 


BIBLIOGRAPHY 


1. Strauss, Samuel. “Looking 
Future Scientists.” The Science 
385-387, December, 1957. 

2. Strauss, Samuel, and 
“Traits of Scientists.” 
35-41, February, 1959. 


Backward on 


Teacher, 24: 


Brechbill, Henry. 
Science Education, 43: 


3. Terman, Lewis M. “Scientists and Non- 
scientists in a Group of 800 Gifted Men.” Psycho- 
logical Monographs, No. 378, 1954. 

4. Wolfle, Dael, and Oxtoby, Toby. “Dis- 


tributions of Ability of Students Specializing in 
Different Fields.” Science, 116:311-314, Septem- 
ber 26, 1952. 


BOOK REVIEW 


Evers, Arr. The Three Kings of Saba. Chi- 
cago (333 East Lake): J. B. Lippincott Com- 
pany, 1955. Unpaged. $2.50. 


There were three kings who ruled over Saba— 
Balthasar, Melchior, and Jaspar. It irked each 
King to share the rule of the kingdom. Word 
came to them that a prophet had been born in 
Bethlehem, and the kings debated among them- 
selves whether the prophet was true or false. 


None wanted to go alone to find out and leave 
the others to rule without him, so they all 
departed together—bringing gold, myrrh, and 
frankincense. 

The story is based on bits of lore found in 
the book of Marco Polo written some seven 
hundred years ago. 

Illustrations in color are by Helen Sewell. 
The book is intended for readers 8 to 12 years 
old. 





A COMPARISON OF TWO METHODS OF TEACHING BIOLOGY 
AT THE COLLEGE LEVEL * 


LUTHER COLYER 


College of Emporia, Emporia, Kansas 


PURPOSE AND PROBLEM 


ya “lecture” method of teaching pre- 
dominates at the college level, and it is 
apparent from research of the literature 
that few teachers at this level experiment in 
attempting to discover better methods. It 
has been realized that college teachers in- 
fluence the methods of teaching used at the 
lower levels of education. Prominent edu- 
cators recognize that research in the science 
of methodology is needed so that the educa- 
tional growth of the student can be en- 
hanced. Techniques of instruction can be 
changed more readily than the student’s 
capacity to learn. Recent events and dis- 
coveries in science have made the public 
aware of the need for improvement in sci- 
ence teaching. Realizing this need, the 
purpose of the study was to explore the 
methodologies in search of a better teaching 
method. 

The “principle-unit” method was devised 
by the writer. It involved the use of units 
based upon certain biological principles. 
The method of teaching the units was dif- 
ferent than the present conventional or 
“lecture” method. siological principles 
are broad generalizations that explain cer- 
tain fundamental concepts. They were a 
basic part of the experiment. The method 
of organizing the material into units was 
another fundamental. The unit plan has 
been used with success in the lower levels of 
education and probably can be used suc- 
cessfully in college teaching. Through the 
use of units, the writer did direct the stu- 
dent’s study. However, in this study the 


student was free to select the subject ma- 


* A paper presented at the Thirty-Second An- 
nual Meeting of the National Association for Re- 
search in Science Teaching, Hotel Dennis, Atlan- 
tic City, New Jersey, February 20, 1959. 





2 


terial he needed to study, which in turn 
helped to prevent an overlapping of learn- 
ing, waste of time and boredom. The prob- 
lem becomes one of comparing the “prin- 
ciple-unit” method to the present method 


“et 


that is so widely used, the “lecture” method. 
Since there are several areas of learning, it 
was believed that the methods of teaching 
might affect one area more than another. 
This presented two different ideas and made 
it necessary to adopt a primary null and a 
secondary null hypothesis. 

The primary null hypothesis was that the 
“principle-unit” method prepared the stu- 
dent in general achievement in general bi- 
ology at the college level as well as did the 
“lecture” method of teaching. 

The secondary null hypothesis was that 
the “principle-unit” method and the “‘lec- 
ture” method produced equally good results 
in knowledge, comprehension, and applica- 
tion of biology at the college level. 


THE EXPERIMENT 


Description of the Participating Schools 


Four four-year church-related colleges of 
liberal arts, which were members of the 
Kansas Conference League of Church-Re- 
lated Colleges and the North Central Asso- 
ciation of Secondary Schools and Colleges, 
participated in this experiment. 

The colleges are located within a hundred 
“ach other in the 
part of the state of Kansas. 

The Sample. 


the control 


mile radius of ~astern 
Colleges A, B, and C were 
schools. College D had one 
control class and two experimental classes. 
Because of the failure to give all of the 
tests, the data from College C were con- 
sidered invalid and so were discarded. 

In order to measure the results of the 
teaching of biology in the various schools, 
the following tests were given: The Ameri- 
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can Council on Education’s Psychological 
Examination {1]| was given during the first 
week of the semester. This furnished sta- 
tistical data concerning the students’ intelli- 
gence. A revised form of the Cooperative 
Biology Test, Form T [2] was used to 
measure the students’ ability to remember 
facts, comprehend biological material, and 
to apply biological principles. The Ameri- 
can Council on Education's Psychological 
Examination | 3}, 
A.C.E., is well known and need not be de- 
scribed here. 


commonly called the 
Pearson's Cooperative Biol- 
ogy Test, Form T |4], is a general achieve- 
ment test designed to be used at the college 
level. The test is 90 minutes in length and 
consists of 167 items. Each part consists 
of general subject matter, but the type of 
questions differs. 
art II is definitions, and Part III is the 


Part I is multiple choice, 
identification of drawings. The test gives 
one score which is a total score of the three 
parts. 

The professors of the various schools ob- 
jected to the 90 minute length of the test 
when it was proposed as an achievement 
test. They preferred one which could be 
Due to the 
scarcity of reliable tests of this nature, it 


used in a one hour class period. 


was decided to reduce the size of this instru- 
ment so that it would consume only 50 
minutes of the class period. 

Part I, in the final draft of the test, con- 
tained 40 items to be done in 25 minutes, 
Part II had 30 items to be done in 15 min- 
utes, and Part III had 21 items to be done 
in 10 minutes. This was termed the Co- 
operative Biology Test, Revised Form. 

The reliability of this test was determined 
by the Hoyt [5] method and a reliability 
coefficient of .75 was obtained. 

The Knowledge, Comprehension, and 
Application Test [6], termed the K.C.A. 
Test, was devised to measure different edu- 
cational traits. According to the Taxonomy 
of Educational Objectives [7|, there are 
six objectives of learning : knowledge, com- 
prehension, application, analysis, synthesis, 
and evaluation. 
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It is too difficult to try to cover all of 
these areas in any one test. The writer 
decided to use questions suitable to the ob- 
jectives of knowledge, comprehension, and 
application. It was decided to pick 50 items 
for each of the objectives. Doctor Andrews, 
who is the head of the biology department 
of Emporia State Teachers College, Em- 
poria, Kansas, selected the questions from 
Dressel and Nelson’s folio Questions and 
Problems in Science [8]. This eliminated 
any bias that the writer might have had in 
selecting the items. 

The test contained three parts with 50 
items in each, or a total of 150 items. 
Twenty minutes were allowed for each part. 
This test was used in the control and ex- 
perimental classes in College D. 

A reliability coefficient of .48 was ob- 
tained by the Hoyt [9] method. 

The Cooperative Testing Service does 
not supply an answer key to the questions 
in Questions and Problems in Science {10}. 
After the test was compiled, five professors 
of biology at Emporia State Teacher's Col- 
lege and one professor of biology at the 
College of Emporia took the examination. 
The answer sheets were checked for con- 
sensus of agreement. Where there was lack 
of agreement, several textbooks were con- 
sulted to determine the correct answer. 


THE UNITS 


The experimental course consisted of 
seven units. They were: Unit I, Introduc- 
Unit II, Cells: Their 
Structures and Functions: Unit III, The 
Plant World; Unit IV, Divisions of the 
Plant World; Unit V, The Animal King- 
dom; Unit VI, The Physiology of Man; 
and Unit VII, Heredity. 

The general format of the unit contained 


tion to Biology ; 


a Statement of Significance, Objectives, 


Guiding Principles, Overview, Reading 

References, Activities, and Evaluation. 
The statement of significance was de- 

signed to provoke thought and to motivate 


the student. 
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The objectives were specific in nature and 
applied to various areas of that unit. They 
gave direction in choosing principles, read- 
ing references, and activities. 

The guiding principles are broad, general 
statements, and they were selected from 
Martin’s [11] and Etkin’s [12] lists of bi- 
ological principles. 

The overview was designed to introduce 
the unit and to stimulate the student’s in- 
terest in the subject. 
parts, lecture and discussion. 

The reference list needs little explana- 
tion. It contained a group of books where 
certain information could be found that was 
necessary to complete the activities. 


It consisted of two 


The activities consisted of answering 
questions, solving problems, defining words 
or laws, receiving general information, and 
following directions for drawing biological 
plates or constructing schematic diagrams. 
Biological Problems were a part of the ac- 
tivities and are cited later. 

Evaluation, for determining grades, con- 
sisted of a test of either the essay or objec- 
tive type, or a combination of the two. 
Some of the evaluation was based on written 
reports. 


THE “PRINCIPLE-UNIT” METHOD 


The name “principal-unit’” method was 
derived from the use of biological principles 
and units. The principles are considered 
general statements that deal with some 
phase of biology. 

Classroom Procedure. The student was 
given two pages of directions at the begin- 
ning of the course. The direction sheets 
dealt with units, reference material and its 
availability, notebooks and grades, and the 
general method of instruction. 

The direction sheets were read to the 
class and explained. The part that was en- 
tirely new to all the students was the method 


of instruction. The student kept two note- 


books which were not collected or graded. 
One of these notebooks was for the 


“principle-unit” work in the classroom and 
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was called the “classroom notebook.” The 
other was for the laboratory and was called 
the “laboratory notebook.” 

Periodically, a unit or part of a unit was 
assigned. The length of time allowed to 
complete the assignment was not definite in 
the first semester. However, during the 
second semester, definite time limits were 
set for the completion of the assignment. 

The student came to the regular lecture 
period with his classroom notevook. Thiere 
The 
were 
Under the 
direction of the writer, the student used his 
textbook or the reference material to read 
and find answers to the questions that were 
listed in the activity section of the unit. 


were three of these periods per week. 


classroom shelves which 


supplied with reference books. 


contained 


Also, at this time he made drawings or 
schematic diagrams in his classroom note- 
book. If the student felt that he knew the 
assigned material, he could proceed to an- 
other part of the unit or go on to a new 
unit. The writer was present the entire 
period, but in no way did he pressure the 
students in their activities. 

If the student did not understand any 
part of the assignment, especially that which 
required considerable explanation, he waited 
for the lecture-question-discussion period. 
At that time, the student presented his 
question for explanation. If the student’s 
question required a short answer, it was 
supplied immediately. At no time did this 
take more than a minute or two. 

At the end of the required time for the 
assignment, one or more lecture-question- 
discussion periods were held. The writer 
would lecture on topics introduced by the 
students, answer questions that required 
lengthy explanations, and lecture on ma- 
terial that he deemed necessary. Questions 
were introduced from time to time during 
these periods so as to provoke discussions 
and to check the progress of various stu- 
dents. 

This was the procedure for all units. 

Biological Problems. siological prob- 
lems were a part of the unit’s activities, 
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although all of the units did not contain 
problems. It was felt that the course was 
growing too large for satisfactory comple- 
tion; therefore, the problems were omitted 
from certain units. 

The student was to write his answers to 
these problems in his notebook. In order 
to answer the biological problems, the stu- 
dent would have to apply the previous study. 
The purpose of this was to give the student 
opportunity to use his knowledge, compre- 
hend the problem, and apply biological ma- 
terial to a situation. It also helped to de- 
velop his scientific thinking. 

At various times during the lecture-ques- 
tion-discussion periods the writer called for 
some student to discuss his answer to a 
certain biological problem. After the dis- 
cussion, the class was encouraged to ask 
questions and to discuss the student’s report. 

Laboratory Experiments. The laboratory 
work coincided with the classroom work. 
It was intended that the emphasis of the 
entire study be concentrated on work in 
the classroom as opposed to that in the 
laboratory. 

The general plan of the laboratory work 
was to give a purpose for the experiment 
and a list of needed materials. The pro- 
cedure was written on the board, and the 
student was to write the results in his 
laboratory notebook. 

Films and field trips were held to a mini- 
mum. It was thought by the writer that 
they would influence the actual outcome of 
the experiment. He planned that the “prin- 
ciple-unit” method should be tested on its 
own merits as much as possible. There was 
one film and one field trip. 


THE CONTROL CLASSES 


Each of the control instructors was asked 
to write a description of his course. They 
all followed the well-known “lecture” 
method. The control colleges covered about 
the same biological areas as the experi- 
mental group. The controls had one or 
more films and took one or more field trips. 
They had as many or more lecture periods 
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per week and about the same number of 
clock hours of laboratory per week. There 
were 300 students in the control college 
classes as compared to 48 in the experi- 


mental. 


RESULTS OF THE COMPARISON 


Since there were two measures of educa- 
tional growth, a primary null hypothesis 
and a secondary null hypothesis were es- 
tablished. 
one based on the results of the Cooperative 
Biology Test, Revised Form [{13], and the 
other on the K.C.A. Test [14]. The first 
furnished data for testing the primary null 


Two comparisons were made, 


hypothesis while the latter was used to test 
the secondary null hypothesis. 

The analysis of variance and covariance 
techniques was used to test the data. A full 
explanation of these techniques may be 
found in Johnson’s Statistical Methods in 
Research [15]. Certain basic assumptions 
may be satisfied when this technique is em- 
ployed. These are: 


1. The measures or variables under considera- 
tion must be normally distributed in the popu- 
lation. 

2. The classes being compared must be homo- 
geneous with respect to variances. 

3. The classes being compared must be homo- 
geneous with respect to “within groups” 
regression. 

The homogeneity of variances was tested 
by using the sums of squares “within 
groups” and the homogeneity of regression 
was tested by using the adjusted sums of 
squares “within groups.” 

The chi-square technique was used to 
test assumption one. The Welch-Nayer 
L, Method [16] was used to check as- 
sumptions two and three. 

In order to test both null hypotheses, the 
The adjusted means for 
each comparison were calculated. This 
method holds the scores of the pre-test and 


F test was used. 


the intelligence test constant. 

The data fulfilled the requirements of 
the assumptions. The degrees of freedom 
for assumption one varied from 4 to 11 


and the probability level of 5 or 1 per cent 








56 





was considered significant. The probability 
level of 5 or 1 per cent was considered 
significant. There were 3 degrees of free- 
dom in the F tests and the probability levels 
of 5 sig- 


or 1 per cent were considered sig 


nificant. 
RESULTS OF THE PRIMARY NULL 
HYPOTHESIS 


The primary null hypothesis was that 
the “principle-unit” method prepared the 
student in general achievement in general 
biology at the college level as well as did 
the “lecture” method of teaching. 

College D 
There were 


Six comparisons were made. 
had two experimental classes. 
four control classes: one in College A, two 
in College B, and one in College D. 

College A’s first-semester-control class 
was compared to College D’s first-semester- 
experimental class and the primary null hy- 
pothesis was rejected. 

College A’s first-semester-control class 
was compared to College D’s second-se- 
mester-experimental class and the primary 
null hypothesis was rejected. 

College B’s first-semester-control class 
was compared to College D’s first-semester- 
experimental class and the primary null 
hypothesis was accepted. 

College B’s second-semester-control class 
was compared to College D’s second se- 
mester-experimental class and the primary 
null hypothesis was rejected. 

College D’s first-semester-control class 
was compared to College D’s first-semester- 
experimental class and the primary null 
hypothesis was accepted. 

College D’s first-semester-control class 
was compared to College D’s first-semester- 
experimental class and the primary null 
hypothesis was rejected. 

The primary null hypothesis was rejected 
four times out of six comparisons. 

On the basis of these data, it was con- 
cluded that the “principle-unit’”” method did 
prepare the student to receive general 
achievement in biology at the college level 
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better than did the “lecture” method of 
teaching. 


Thus, these data showed that the “princi- 
ple-unit”” method was more effective in the 
experimental than the 


method was in the control classes. 


classes “lecture” 


RESULTS OF THE 


HYPOTHESIS 


SECONDARY NULL 


The secondary null hypothesis was that 
the “principle-unit” method and the “lec- 
ture” method produced equally good results 
in knowledge, comprehension, and applica- 
tion of biological material at the college 
level. 

The comparisons were made between 
the control class in College D and the two 
experimental classes in College D. 

The first two comparisons concerned 
knowledge. Comparison One rejected the 
secondary null hypothesis and the adjusted 
means were in favor of the control class. 
Comparison Two accepted the secondary 
null hypothesis. There was a difference of 
two points in the adjusted means in favor 
of the experimental class. However, the 
F test indicated that this was not significant. 

Two comparisons were made for com- 
prehension. Comparison Three accepted 
the secondary null hypothesis. The ad- 
justed means were slightly in favor of the 
experimental class. Comparison Four ac- 
cepted the secondary null hypothesis. How- 
ever, the adjusted means had a difference 
of 3.03 points in favor of the experimental 
class, but the F test indicated that this was 
not significant. 

Comparisons Five and Six were made for 
application. Comparison Five accepted the 
secondary null hypothesis and there was a 
the adjusted 
means in favor of the experimental class. 


slight difference between 
Comparison Six rejected the secondary null 
hypothesis and the F test indicated that 
there was a significant difference between 
the two classes in favor of the experimental 
class. 


It appears, on the basis of these data, 
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that there were very few differences be- 
tween the control classes and the experi- 
mental classes concerning knowledge, com- 
prehension, and application. Perhaps the 
“lecture” method was somewhat better in 
application of the biological material. Both 
methods were about equally effective in 
teaching comprehension. 

The writer anticipated that students with 
high acadeniic ability would profit more 
from the method than 
would the iow ability students. The sta- 
tistical data did not support this idea. When 


“»rinciple-unit” 


the adjusted means were studied, it ap- 
peared that the low academic classes prof- 
ited more. 

Another idea held by the writer was that 
the classes which used the “principle-unit” 
method could cover more material satis- 
factorily than the classes which used the 
“lecture” method because the student did 
not have to study material that he already 
The data supplied by the achieve- 
ment test seemed to verify this belief. 


knew. 


COM MENTS 


The writer feels that there were certain 
learnings which the “principle-unit’’ method 
furnished not measurable in the experi- 
ment. 

The “principle-unit” method involved the 
use of units. This demanded certain activi- 
ties of the student; (1) he read other ref- 
erences besides the textbook, (2) he used 
the biological principles which were cited, 
and (3) he knew the amount of material 
for which he was responsible. The units 
aided the student, not only as course guides, 
but they helped him to make decisions, solve 
problems, deveiop appreciation, and moti- 
vate interest. The units, constructed as 
they were, allowed the student some choices 
in the selection of study material and al- 
lowed him some freedom in the construction 
of biological problems. 

The unit placed a responsibility on the 
teacher. 
what was important in the field and why. 


It was essential that he recognize 
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The units took a great deal of time to com- 
pile and they demanded that he read and 
compare many references. This, in turn, 


broadened his background and _ perhaps 
made him a better teacher. 

The method was rather difficult to intro- 
duce. Students usually understood the 


units and their use. Apparently they 
wanted to be lectured to every class period, 
but, after they had completed a unit, it was 
easier for them to proceed. This method of 
teaching made the student assume more 
responsibility for the coverage of his edu- 
cational material. 

The lecture-question-discussion periods 
had a definite advantage. The students 
were aware that the time was limited and 
they usually asked questions that were im- 
portant and within the framework of the 
unit. Although at times there were some 
unrelated questions, these were usually at 
a minimum. 

The lecture idea was not abolished, but 
when the lecture-question-discussion peri- 
ods arrived, the teacher was aware of the 
This 


demanded that he must have his lectures 


weak points that needed explanation. 


well-prepared and that he be ready to an- 
swer a wide variety of questions. 

The discussion periods aided the student 
and the teacher. The student felt that he 
had to be prepared to discuss the material 
mentioned in the activities, report on a 
problem, and defend his reasoning. The 
teacher gained insight concerning the prog- 
ress of the class, the coverage of the ma- 
terial, and topics that needed explanation. 

At the end of each of the semesters, on 
the final examination, each student was 
asked to comment on this method of teach- 
ing. Almost all of the students liked it. 
Their chief comment was that they had 
difficulty in learning this method of teach- 
ing and they disliked the keeping of note- 
books. 


study in order to be able to cite references 


Many commented that they had to 


so that they could explain their biological 


problems. 
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It was felt that the method had certain 
objections: (1) the length of time needed 
and the care needed in preparing the units, 
(2) the cost and care of the references in 
the classroom, and (3) the difficulty in in- 
troducing the “principle-unit” method. 

The writer believes that the “principle- 
unit” method has considerable merit and 
that more experimental use and the study 
of this method should be made at the college 
level. 
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“WATCH YOUR LANGUAGE”—HOW TO AVOID 
TELEOLOGY * + 


MervIN E. OAKES 


Queens College, Flushing, New York 


ead previous papers on animistic, 
anthropomorphic, and teleological ex- 
plantations [6, 7], requests have been made, 
“How can these ideas be expressed in ac- 
ceptable terms?” Other authors have given 
answers to this question [2, 9]. Examples 
of typical wordings of these kinds, with sug- 
gested restatement in simple, straight-for- 
ward words, are offered in this paper. Two 
types of objection to the latter are some- 
times heard; each is answered in the fol- 
lowing propositions : 

1. Choice of words is not mere quibble 
nor “just semantics.” 


* A paper presented at the Thirty-Second An- 
nual Meeting of the National Association for Re- 
search in Science Teaching, Atlantic City, New 
Jersey, February 19, 1959, 

7 This title, “Watch Your Language,” is in 
quotes because it was borrowed from that of a 
book based on the instructions to his staff by an 
outstanding newspaper editor [3]. 


2. Direct, objective wording is available 
to replace most any animistic, anthropomor- 
phic, or teleological statement, without 
“ce > ° ”” 

awkward circumlocution. 


include in 
so that,” and several others. 


Teleological 
order that,” “ 
These examples are from various sources, 
including student papers, textbooks, and 
film scripts. 

a. It is obvious that these changes have 
come about im order to adapt the horse to 
life on the plains. 


expressions 


b. In diabetes, the kidneys overwork in 
order to rid the body of “wasted sugar.” 
(italics mine; quotes, in original) 

c. Birds build nests in order to have a 
safe place to lay their eggs, incubate them, 
and care for the young. 

These and similar statements are no less 
clear when teleology is avoided: 

a’. It is obvious that ancestors of the 
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horse were adapted to life on the plains, as 
to teeth for grazing, i.e., cutting the flinty 
grass, and fleetness of foot ; those individuals 
or species lacking such structures soon died 
out. Such events constitute what Darwin 
calls natural selection. 

b’. In diabetes, the kidneys eliminate the 
excess sugar, which may be called “over- 
work.” 

c. Birds that build nests have a safe place 
to lay their eggs . . . etc. 

Sometimes the preposition “to” is used 
with the same meaning as the above “in 
order to.” 

d. The end-organ of olfactory nerves 
among epithelial cells are to receive sensa- 
tions of smell. 

e. The mother bird is confined to the nest 
to keep the eggs warm. 


‘ 


For “to” just substitute “which.” How- 
ever, other errors also are present in these 
quotations. Another word which is also 
used in the sense of “in order to” is “for.” 

f. While locomotion is usually absent or 
poorly developed, there are numerous adap- 
tations for enabling parasites to cling to, 
penetrate, and move over the external and 
internal surface of the host. 

g. Glucose is burned for energy. 

Instead of “for,” use “thus” or “which.” 

f’. . . . adaptations which enable para- 
ee 

g’. Glucose is oxidized; thus releasing 
energy; or, The oxidation of glucose re- 
leases energy. 

h. The leaves of the plant turn toward 
the window so that greater surface will be 
exposed to the light. 

h’. Unequal growth of the leaf-stem or 
petiole by the action of auxins results in 
turning of the leaves toward the light. 

Along these same lines is the use of 
“purpose” for “function.” 

i. .. . forelimbs have been modified only 
enough to make them suited to the purposes 
for which they were used. 

i’. Modifications of the forelimbs corres- 
pond to their function. 

It is in the discussion of the concept of 
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Adaptation that many writers in the field 
of biology let themselves slip into teleologi- 
cal phrases. Properly speaking, “adapt 
themselves” refers only to Homo sapiens; 
for any other species, “have become 
adapted” ; in other words, natural selection. 
Anything which hampers or limits the or- 
ganism decreases survival; those features 
which are favorable or advantageous to the 
organism in any way, increase the proba- 
bility of survival: adaptation is survival 
value. This is a statement of the meaning of 
adaptation, as well as of natural selection. 

The use of “must” or “has to” implies 
that natural laws are products of legisla- 
tion. Actually, it isn’t that such and such 
has to; simply that the event does occur. 

j. Obviously blood must not clot inside 
the blood vessels, as it would block the circu- 
lation. 

j’. Obviously, when clots form in blood 
vessels, as in coronary thrombosis, or apo- 
plexy, or phlebitis, circulation is blocked. 

When flowery figures of speech, or even 
those without flowers are considered to en- 
hance literary style, figurative language 
need not become a way of thinking. 

Animistic and anthropomorphic expres- 
sions are also to be found in the physical 
sciences, though I shall not hazard their 
revision. The next two are from a recent 
film on Crystals: 

k. The solution is itching to grow crys- 
tals. 

1. A crystal grows in the direction it 
wants to grow. 

And this one from a textbook : 

m. So eager are sodium atoms to lose 
electrons, so anxious are chlorine atoms to 
receive them that the combination is ex- 
tremely violent accompanied by the evolu- 
tion of much heat and light. 

Anxiety neuroses, even in atoms! 

In a recent address on science teaching, 
the speaker [4] says, “Just as important as 
the subject matter covered is the spirit of 
science, . We tend to teach science as 
if we were preaching dogma. Instead we 
should be telling our students that we are 
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discussing tentative conclusions which are 
thus far supported by the available evidence 
(italics mine). Weisz [10] also discusses 
this concept. In fact, it is oft repeated. Yet 
both scientists, science teachers, and their 
students seem prone to use over and over 
the words ‘prove,’ ‘proved,’ or ‘proven.’ No 
doubt they are appropriate in mathematics 
and in formal logic ; instead, in science, why 
not use and stress evidence? For prove 
there are several preferable words, such 
as, ‘confirm,’ ‘verify,’ ‘substantiate,’ etc. As 
Weisz [10] puts it, ‘. 


can be strong and convincing,.or merely 


. scientific evidence 
suggestive, or poor. In any case, nothing 
has been proved. Depending on the strength 
of the evidence, one merely has a basis for 
regarding the original hypothesis with a 
Students may 
well be encouraged to ask, ‘How valid is it?’ 
‘What is the evidence?’ 

A related topic may not be out of place 
Loose and vague terms are often 


certain degree of confidence.’ 


99 


here. 
misleading, such as, “rushes,” “aids,” and 
the like. The blood rushes through the 
heart. Bile aids the digestion of fats. Food 
is manufactured with the aid of chlorophyll. 

The above dozen or so examples illustrate 
calls 


what terminology 


Sci- 


Bernatowicz [2] 
which is “unnecessarily nonrigorous.” 
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ence teachers may both avoid their use and 
help their students understand why they 
are inadequate. 
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TELEOLOGY IN COLLEGE BIOLOGY TEXTBOOKS * 


MerviIN E. OAKES 


Queens College, Flushing, New Y ork 


OLLEGE biology textbooks themselves il- 
lustrate one of the basic concepts of 
biology, namely, Variation. It is the pur- 
pose of this paper to explore the variety of 
treatment as regards teleology in several 
textbooks in biology. (See list below.) 
No effort was made to obtain statistical 
sampling ; nor all of the recently published 


textbooks. The method of selection is that 


* Paper presented at the Thirty-First Annual 
Meeting of the National Association For Research 


In Science Teaching, Hotel Sherman, Chicago, 
Illinois, February 21, 1958. 


used by Herrick [70], “I simply examined 
those available in my personal library,” with 
several borrowed from colleagues in the 
Biology Department. 

Also, no effort was made to read the entire 
volume. Certain items, such as “adapta- 
tion,” “evolution,” “mimicry,” “tropism,” 
“vitalism,” etc., as well as, “Teleology,” 
were looked up in the Index and Glossary, 
if any, and these passages were examined. 

One outstanding difference among these 
texts is that some clearly state the inade- 
quacy of teleological explanations; others 
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seem to omit the point altogether. Examples 
of the former follow: Etkin [11], p. 224, 
“In all likelihood this tendency to think of 
behavior in terms of purpose (the philoso- 
pher calls it teleology) grows out of our 
consciousness of ends and purposes in our 
own lives. Quite possible we exaggerate the 
importance of such conscious aims in using 
them to explain human behavior, but cer- 
tainly we can acquire little biological infor- 
mation by applying the concept of conscious 
purpose to animals, whose consciousness, if 
any, we cannot explore. Hence, we should 
not make such an anthropomorphic (man- 
like) interpretation of the behavior of lower 
organisms.” 

Fuller [12], p. 253, warns, “In studying 
tropisms, students should take care that 
they do not attribute foresight or purposeful 
reaction to plants.” And on p. 501, “In the 
study of adaptations, one must avoid the 
error of attributing foresight and the power 
of intelligent choice to plants. . . . This 
viewpoint preserves biological thought from 
the dangers of a teleological attitude, which 
endows all features of living organisms with 
purposeful activity.” 

Hardin [20], p. 194, compares teleological 
explanations to saying, “The wheels of a 
car turn in order to take the passengers 
somewhere,” and adds regarding organisms, 
. the existence of the goal alone will 
not cause the action: the mechanisms must 
be there for the action to take place.” 

Rickett [73] (though not exactly a text- 
book) devotes an entire chapter to analysis 
of the fallacy of teleology. I would really 
like to quote at least half the chapter, (Hope 
you read it!) but one paragraph must suf- 
fice, p. 138. A well known zoologist, writ- 
ing for the general public, speaks of birds 
“being sensitive to red; and whether they 
actually prefer it, or whether the flowers 
that set out to attract birds have developed 
a colour invisible to insects so as to remain 
unvisited by creatures to which they are not 
adapted. . The rose-colored spectacles 
of teleology led another scientist to write 
that “plants are only sensitive to what will 
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help them in their growth and develop- 
ment.” They are immune to death? In the 
most sumptuous popular biology of recent 
years the confused thinking is betrayed by 
such sentences as this: “Of the grubs that 
hatch out she gives one much more food 
than the rest, in order that she may have a 
worker to assist her as soon as possible.” 
O clever ant! It is not true that feeding is 
the differential factor in the production of 
the different types of ants in a nest. 

Young and Stebbins [67], p. 184, traces 
some early history of this viewpoint, “Much 
of the failure of Greek physiology was (be- 
cause) Greek scientists considered it more 
important to determine the reasons for the 
functioning of an organ than to discover the 
causes of its activity or the way it functions 
(i.e., mechanisms). Throughout the middle 
ages, the great authority of Aristotle’s phi- 
losophy tended to center attention on the 
purposes rather than the causes of physio- 
logical processes.” 

These quotations serve to illustrate that 
several of these college textbooks in biology 
devote attention to the prevalence of teleo- 
logical and anthropomorphic thinking, usu- 
ally with admonitions that students avoid 
such errors. However among those of 
which this statement holds true (not only 
the ones quoted above), some of them do 
not practice what they preach in other parts 
of the same text. Several examples follow : 


. forelimbs . . . have been modified 
only enough to make them suited to the pur- 
poses for which they were used.” 

“It is obvious that these changes have 
come about in order to adapt the horse to 
life on the plains, where speed is necessary 
to escape enemies and good teeth are essen- 
tial for grinding the dry, flinty grass.” 

“While locomotion is usually absent or 
poorly developed, there are numerous adap- 
tations for enabling parasites to cling to, 
penetrate, and move over, the external and 
internal surfaces of the host. . 

“Long ago, however, our ancestors began 
to eat foods that did not require so much 


digestive labor, and hence the appendix 
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gradually dwindled . . . until now it is only 
a useless vestige.” 

“Fortunately, seeds know better,” (than 
to grow upside down). 

ey . thickened roots, bulbs, etc., allow 
the new shoot to grow and flower quickly.” 

Adaptation is referred to as “dim auto- 
matic wisdom.” 

“Though, in exercising a choice, a pred- 
ator is guided more often by inherited in- 
stinct than by 
reason.” 

Some textbooks in which there is no dis- 
cussion of teleology include anthropomor- 
phic and teleological statements. One, for 
example, in the section on Adaptation: 
“Spines of certain African acacias have 
swollen hollow bases which are regularly 


personal experience and 


inhabited by ants which fiercely resent any 
attempt to handle the bush rudely.” 
other chapter, “The crustacean parasite 
Sacculina abandons its eyes, its complex 
nervous system, its digestive tract, and its 
intricate locomotory organs in order to be- 
come an inert mass of reproductive tissue.” 

Another textbook in the discussion of 


In an- 


Evolution, states that organisms “have, 
therefore, met these various conditions at 
different times and places; in order to per- 
sist under a changing environment they have 
had to change.” Examples from other texts: 

“When certain parts of a living organism 
have been impaired or destroyed, frequently 
other parts, through the inherent process of 
self-regulation, take on compensatory reac- 
tions or activities in order to regain a com- 
plete, well-balanced normality. Examples 
of such activities follow: If one human kid- 
ney is diseased or destroyed, the other ad- 
justs or compensates to attempt to do the 
work of both. 
more oxygen, the circulatory system at- 
tempts to circulate the extra amounts neces- 
sary. When emergencies arise, in- 
creased energy is required.” 

Note: Further data and discussion will 
be added as this study continues. 
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Hocner, Dorotny CuHiLps. Rufus. Chicago (333 
East Lake): J. B. Lippincott Company, 1955. 
72 P. $2.50. 


This is another of the many delightful stories 
written by Mrs. Hogner. This story is about 
Rufus, a red fox, who let a boast get him into 
trouble that almost cost him his life. As it 
was he spent several days in a chicken coop. 
Here he met his old enemy the hound dog 
Tallyho. Let loose to be chased hy dogs and 
Tallyho in a fox chase, Rufus barely escapes 
Tallyho by diving into a woodchuck hole. 

There are black and white illustrations by 
Nils Hogner. Boys and girls 6 to 10 years 
old will thoroughly enjoy this fine, understand- 
ing portrayal of animal life. It is an excellent 
addition to the elementary science book shelf. 


Ormssy, VircintA H. Here We Go. Chicago 
(333 East Lake): J. B. Lippincott Company, 
1955. Unpaged. $2.00. 


Some walk, some go by bus, some go in cars, 
but all work and play together in school. Here 
is a typical day in an elementary school. They 
salute the flag, have reading, writing, dancing, 
singing, lunch, painting, and a birthday cake. 

The repetitive, rhythmical text makes easy 
reading for beginners. The clear, gay pictures 
in color almost tell the story for the small child 
beginning to read. The book is intended for 
4 to 8 year olds. 


GripeER, Dorotny. Back and Forth. Chicago 
(333 East Lake): J. B. Lippincott Company, 
1955. Unpaged. $2.00. 

Back and forth across the bridge go cars and 

trucks and people—some going to the city and 

some to the country. The trucks carry all sorts 
of things—eggs, milk, vegetables, fruits, grain, 
can goods, mail, and so on. 

In easy-reading text and striking pictures 
the writer brings to young children the close 
relation between city and country life. The 
book is designed for readers 4 to 8 years old. 


LocKRIDGE, FRANCES, AND RicHARD. The Cat 
Who Rode Cows. Chicago (333 East Lake) : 
J. B. Lippincott Company, 1955. 37 P. 
$2.25. 


Ten-year-old children will enjoy reading this 
book about the Siamese cat Pandora who had 
lived all of her life in the city until one sum- 
mer when the family with whom she lived 
moved to the country. 

Here she met many new and strange creatures. 
To escape a dog she jumped on the back of a 
cow which was so enjoyable, Pandora began 
to regularly repeat the experience. Finally 
Pandora climaxed it all by a ride on the back 
of a deer. 

The book is illustrated in black and white 
by Peggy Bacon. The authors also have written 
three other delightful cat books: The Nameless 
Cat, The Proud Cat, and The Lucky Cat. 
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DupLtey, Nancy. Linda Travels Alone. New 
York (210 Madison Avenue) : Coward-McCann, 
Inc., 1955. Unpaged. $2.00. 

Seven-year-old Linda has a real experience 
when she has to take a train ride all alone 
from New York to Florida. But she has her 
dolly Sally, meets Billy, and helps take care 
of baby Ann. 

This is a delightful story for children to 
read in the upper primary level or have read 
to them at an earlier stage. Many readers will 
recall with pleasure the earlier Linda Goes to 
the Hospital. 


Lippincott, JosEPpH WHARTON. Persimmon Jim: 
The Possum. Chicago (333 East Lake): 
J. B. Lippincott Company, 1955. 123 P. $2.00. 
Persimmon Jim is as delightful a story about 

one of nature’s best known creatures one is 

likely to find. Mr. Lippincott is an author, 

publisher, and a sportsman. He has been a 

life-time observer of nature and has established 

himself as one of America’s best nature story 
writers. His stories are accurate, based on first- 
hand observations and written excitingly, inter- 
estingly in a style that appeals to boys and girls. 

Persimmon Jim of Goose Creek was quite a 
possum as farmers in the valley were ready to 
agree. He lived quite a life as one who reads 
the book will soon learn. More often than not 
he is accused of crimes he did not commit— 
even if on rare occasions he did catch a chicken 
or so! Persimmon Jim even won the great 
respect of his enemy Ed Johnson who finally 
captured him—only to allow him to escape! 

This is a highly recommended book for eight- 
to-eleven-year olds and the grammar grade or 
junior high school science book shelf. 


Gaut, Atsro. The Pond Book. New York (210 
Madison Avenue): Coward-McCann, Inc., 
1955. 136 P. $2.75. 

A pond at first glance may seem to be a 
place of quiet and emptyness on an early spring 
day. In the winter, this statement is more 
nearly true. But even then there is often much 
life activity. And during the rest of the year, 
the pond is likely to be a place teeming with 
life and full of sound. 

Pond life of various ponds is often quite 
similar especially in regions where the climate 
is much the same. Here the battle for sur- 
vival goes on between animals, between animals 
and plants, and between plants. Indeed, the 
world of pond life is an exciting world. 

All of this is described in The Pond Book. 
The author describes seasonly the plant and 
animal life of the typical pond. 

The author has been an entomologist for the 
New York City Department of Parks and the 
United States Department of Agriculture, and 
has taught both high school and college science. 
He has his own pond on a farm in western 
Massachusetts where he now lives. This is a 
recommended book for the science book shelf, 
for elementary, general science, and biology 
teachers, and pupils. 
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ALREADY IN MAJOR SCHOOL 
SYSTEMS IN ALL 50 STATES 


Seldom in the history of publishing 
has any educational work like Our 
WONDERFUL WORLD been accepted so 
rapidly by the school systems of this 
country. This is due to the fact that 
teachers and librarians have found in 
Our WONDERFUL WORLD an exciting 
new tool to capture young people’s 
imagination and encourage them to 
use their full potentiality for learning. 
Our WONDERFUL WORLD weaves thou- 
sands of superb articles on subjects of 
proved interest to young people into 
broad themes which explore the great 
realms of knowledge. In organization 
and content the 18 volumes of Our 
WONDERFUL Wor cp fit in beautifully 
with the philosophy and psychology 
of modern education. 


DID YOU KNOW? 


... Over 120,000 librarians, teachers 
and children were asked what they 
would like to have in a collection of 
stories, biographies and poems for 
young people. With the help of their 
answers, Marjorie Barrows and her 
brilliant staff were preassured of the 
appeal and long-lived usefulness of 
the offerings in the Children’s Hour. 
Educators everywhere have acclaimed 
the Children’s Hour as being “the 
most delightful among all literary of- 
ferings for young people.” 
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Columbia Records Names Spencer 
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Spencer Press now offérs 

schools and libraries what is 

undoubtedly the finest selection 

of recordings ever assembled 

for the enrichment of any cir- 

riculum. As national School 

and Library distributor for 

Columbia records, Spencer 

now becomes a single source 

for a wide selection of audio 
material—available for im- 

mediate shipment. Completely 

cataloged by curriculum areas 
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lumbia collection offers everything from Beethoven 
to Bernstein, Shakespeare to Mark Twain. 

You will want your copy of Spencer's complet 
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what it can mean in building your record library 


Dr. Herbert S. Zim, 
Editor-in-Chief of 
Our Wonderful World 


Oneof America’s fore- 
most educators and 
editors... author of 
over 70 informational 
books for young 
people. Over 10,000,- 
000 copies of Dr. 
Zim’s books are in 
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The American Peoples Encyclopedia is aptly titled: these 20 volumes portray! 
American interests and the American background of history and ideals agains 
a broad backdrop of world civilization and the varied cultures of other lands. 
By virtue of its special organization, American Peoples, while an adult er 
cyclopedia, is exceptionally useful to young people. Ten years ago it was th 
first encyclopedia to be printed on offset and to present Transvision illustr: ? 
tions—features only now being offered in other encyclopedias. Its tersenes, 
extensive cross references—the continuous broad up-dating program of it’ 
editorial board—all contribute to its utility with formal school work from 
the 7th grade through college, as well as for the informational needs an! 
interests of adult readers. 
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